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Automatic Semaphore Block Signals—Illinois Central 
Railroad. 





BY W. J. GILLINGIIAM, JR., SIGNAL ENGINEER, 





That portion of the Illinois Central Railroad lying between 
Carbondale and Cairo, known as part of the St. Louis Division, 
is an extremely busy line. It is the throat so to speak, through 
which the traffic from the Chicago, Amboy and St. Louis Divisions 
on the north and that from points south of the Ohio River passes. 
Until 1896 all this traffic was handled on a single track and the 
difficulties of operation and of the handling of business soon be- 
came so great that a second main track was constructed between 
the points mentioned. 

The major portion of this work is through a country crossed by 
a spur of the Ozark Mountains, extending diagonally from north- 
west to southeast through the southern part of Illinois. The 
heaviest portion of the work is between Bosky Dell and Dongola, 
the gradients and curves being shown on one of the accompany- 
ing diagrams. It is of this section that this article treats in de- 
scribing the system of block signals now installed and operated 
between Cobden and Makanda, and which are now being ex- 
tended from Cobden to Dongola on the south aid from Makanda 
to Bosky Dell on the north, a total distance of 28 miles. 

After careful deliberation it was decided to use the standard 
semaphore and fittings, identical with those used in interlocking 
practice, except for certain modifications which were made to 
reduce friction by the introduction of ball bearings. 

In 1894 the Illinois Central Railroad had erected in Chicago a 
semaphore automatic electric signal (which is still in service), for 
the purpose of experiment and to determine the reliability and 
efficiency of an exposed semaphore signal electrically operated. 
The signal is located on the shore of Lake Michigan, where it has 
been and is now subjected to severe and changeable conditions of 
weather, and the result of these tests fully justified the decision 
to adopt this type of signal on the St. Louis Division. 

Preliminary to the undertaking of the outside work, plans 
were prepared showing grades and alignment and the signals 
were located with a special reference to the grades, bearing in 
mind the poise of a train in starting after having been stopped at 


a signal ; the uniform length of blocks being secondary to the lo- 
cation with reference to the grades. 

The locations having been determined on the plan, the next 
step wasto make the ground locations with reference to the line 
of vision taking the grades into consideration. 

In determining these locations the division officers and sig- 
nal department co-operated ; and it may be of imterest to note 
here that in no instance was there a necessity for variation in 
excess of 200 feet from the original location, and but four in- 
stances were found where the home signals could not be sighted 
from a sufficient distance, thus indicating the care with which 
the signals were located. As previously stated, the blocks are 
not of equal lengths, but at the stations and groups of switches 
home and advance signals have been placed uniformly, the home 
signals permitting trains to pull into stations to work when the 
block in advance is occupied, the advance signal being placed far 
enough ahead of the switches to permit of the longest train switch- 
ing without interference or delay when the block next succeed- 
ing is occupied. 

The complete application extending from Bosky Dell to Don- 
gola eonsists of 56 signals, electrically operated and controlled, 
all being of the standard semaphore ‘type. The accompanying 
diagram, showing the arrangement of circuits and locations be- 
tween Makanda and Cobden, illustrates the circuits followed 
throughout the entire application, but the complications are such 
that a diagram of a single block is shown with the following ex- 
planation to insure a clearer understanding. 

A B,BC and C Dare sections of track constituting a block 
between Band D. R1,R2,R3, R 4, are track relays; M and 
M 1 arerelays directly controlling the motor circuits, B1 and B2 
are the batteries operating the motors, B 3 isa battery for oper- 
ating the bells, and B 4 is a battery for operating the relays M 
and M1. All the track relays are normally closed and the relays 
M and M 1 are normally open. The entrance of a train on section 
A B shunts the track battery from track relay R 1, closing the 
path for battery B 4 through the back contact point of relay R1 
and thus energizing relays Mand M1. The energizing of relay 
M closes the front contact on that relay, thus completing the cir- 
cuit for battery B 1 through this contact and the home signal 
motor clearing this signal. A similar result obtains with relay 
M1, battery B 2 and the distant signal. When the home signal 
is in the clear position a circuitis closed through the ‘* circuit- 
closer ” battery B 3 and bell magnets, causing the bells to sound. 
When the train enters section B C the relay R 2 is demagnetized 
and the distant signal resumes the caution position on account 
of the breaking of circuit for battery B 2 by opening the front 
contact of this relay; the train entering section C D demagnet- 
izes relay R 3 and the home signal resumes the stop position by 
reason of breaking the circuit of battery B 1 through the opening 
of the contact point on relay R3. It will be noticed that the 
home signal is in the stop position and the ‘‘circuit-closer” open, 
but the bells will continue to sound so long as the train is in 
section C D, This is accomplished by a circuit completed through 
the back contactpoint of R 3 battery B3 and the bell magnet 
coils. Thetrain having passed out of section C D all apparatus 
is restored to the normal condition. 

Each block section is provided with a distant and home 
signal and an advanse signal at stations. Each switch is 
provided with a vibrating bell. The signals are normally 
in caution and stop positions. A train approaching the 
distant signal will, upon entering the preliminary section 
(assuming the block in advance to be unoccupied), clear the 
advance, home and distant signals. Should any switches be 
located in the block the vibrating bell will sound simultaneously 
with the entrance of the train on the preliminary section. [f, 


however, the block controlled by the advance signal is occupied 
the signals are not cleared by the train on the preliminary sec- 
tion, but the home signal clears and the bell sounds immediately 
upon train passing the distant signal. 

The application of vibrating bells at switches was first made 
on the Chicago terminal of the Illinois Central Railroad, and 
while it is true that theoretical objections have been made to 
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Home Signal “ Cleared.” 
Front View of Motor, 
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their use, from a practical standpoint they would seem to be 
more efficient than visual indicators, not only because they are 
more arrestive but because they give indication or warning to a 
greater number of trainmen. Instructions governing crews us- 
ing main-line switches within the block system are very explicit 
Trainmen are not permitted to move a switch for the passage of 
a train from side track to main track or from one main track 
to the other when the bell at such switch is sounding; nor to pro- 
ceed after reversing a switch for the siding unless the bell does 
sound. It is apparent, therefore, that if, in opening the switch, 
the bell does not sound, the necessity for extra precautionary 
measures is suggested and trainmen are governed accordingly. 

The apparatu; for operating the signal directly, necessarily dif- 
fers from that operating disc signals, and in its simplicity of con- 
struction, the likelihood of failure to perform its function is very 
remote, infact is no greater than with disc signals with which 
less battery is required. 

The distinctive features of the system are the method of bond 
ing the rails for the track circuit, the use of vibrating bells at 
switches, and the manner in which the semaphores are operated 
Until quite recently the practice has been to bond the joints by 
fastening the wires to the base of the rails, but this has not proved, 
altogether satisfactory, for the reason that the bonds are forced 
out or broken, either by contact with the ties or shearing off by 
the spikes, due to creeping of the rails. So much trouble was ex- 


Circuit 


part of the circuit-closing device, The action of this circut-closing 
device is such that when the block is unoccupied and no train in 
the preliminary section, the battery circuit is open . When 
a train enters the preliminary section a circuit is automatically 
closed through the motor, which thereupon causes the signal to 
assume its clear position. Immediately before the signal reaches 
the clear position the motor circuit is automatically broken, and 
a circuit is closed through the brake magnet coils, causing a re- 
tardation of the movement of the arm and bringing it without 
undue shock against the stop where it is held by the brake 
magnet. In this connection it should be understood that the cir- 
cular disc is never in contact with the brake magnet poles, the 
brake being purely magnetic and not a friction device, thus pre- 
venting any possibility of sticking due to residual magnetism. 
The signal remains in the clear position until the first whecls of 
the train enter the block, when the brake magnet circuit is 
broken and the signal returns to the stop position ; its speed, how- 
ever, being retarded just before the signal arm reaches the stop 
by the counter current developed in a circuit at that time auto- 
matically closed through the motor only. 

In considering the application of automatic signals generally, 
the important question is to determine their reliability and ef- 
ficiency as an adjunct to the safe and prompt handling of trains. 
With an inclosed system the apparatus directly controlling the 
signal is not subjected to changes of atmospheric conditions to 
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Motor Circuits. 


Block Circuits Simplified. 


perienced from the latter cause on the approaches to the Cairo “any great extent, and the ‘question of a normally danger or 


. bridge that it became necessary to provide some other f6rm of 
bonding to insure satisfactory results. The method now pursued 
both on the bridge and St. Louis division work is to bond through 
the web of rail using two wires in substantially the same manner 
as applied on electric street railways. This obviates, entirely, the 
troubles experienced in the other method and reduces the ‘cost of 

‘maintenance in the form of replacements. 

In the operation of the semaphore a one-sixth horse-power 
motor is used, the power necessary to operate it varying (accord- 
ing to the resistance of the circuit) from 10 to 16 cells Edison Le- 
lande Type S Battery. The motor, as will be seen from the 
accompanying illustrations, is fastened to the side of the signal 
pole, directly above the counterweight lever. Attached to this 
lever is astandard cable }inch in diameter, the other end of 
which is fastened toadrum keyed toashaft geared into the 
armature shaft as 25to1. The drum shaft is provided with a 
worm into which is geared a circuit closing device for controlling 
the motor and brake circuits. On one end of the armature shaft 


a soft iron circular disc is fastened, which, in connection with a 
high resistance coil, acts as a brake to stop the motor, there being 
lateral movement enough in the shaft to permit of the disc being 
attracted and held by the brake coils when they are energized, 
On the base supporting the motor are insulated strips forming 4 


normally clear system becomes one of preference rather than 
the superiority of the one over the other. With a semaphore 
system, however, the conditions are somewhat changed and it 
becomes not a matter of preference but one of expediency that 
the signals should be normally at danger. The actual time a signal 
is in the clear position (for train movements) is very much less 
than that spent in the danger position; this will vary with 
volume of traffic. Assuming it to be relatively as one to five the 
failure of apparatus should be on the side of safety, and the 
tendency of the signal arm to stick in sleety or snowy weather 
is certainly in the position at which it is the longest time at rest. 
It is manifestly true therefore, in contending against such possi- 
bilities, that the failure to operate from the stop or danger posi- 
tion is infinitely more desirable than the failure to operate from 
the clear position. It may be argued that the conditions cited 
are remote and not likely to occur, but whether this be true or 
not the principle of sucha system being normally at danger is 
correct, and certainly presents no obstacle in its economical and 
successful operation. 

It has not been the purpose of the writer to describe in this ar- 
ticle the minor details of the application, but as a matter of in- 
formation it may be stated that No. 8 E. B. B. iron wire is used 


for the ling placed on telegraph poles, and that all batteries are 
\ 
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placed underground, those for the track circuit in cast-iron 
- chutes and for the motors and switch bells in cedar tubs spe- 
cially made for the purpose. 

In conclusion it may be stated that the cost of maintenance and 
operation of these signals, so far as we have been able to judge 
from our experience up to this time, will be but slightly, if at all, 
greater than that of the disc system. 








Car Lighting by Electric Storage Batteries —C., M. & 
St. P. Ry. 

The system of direct car lighting by electricity used by the 
Chicago, Milwaukee & St. Paul Railway is familiar to our 
readers, and it is of interest to note the recent introduction of 
storage batteries on several cars of the trains of that road run- 
ning between Chicago and Denver. 

On Sept. 12 of this year arrangements were made to run 
through sleeping cars from Chicago to Denver, in connection 
with the Chicago, Rock Island & Pacific, from Omaha to Denver. 
To make these sleepers as attractive and comfortable as possible, 
two of the best twelve section cars were used and fitted with elec- 
tric storage batteries and lights. 

The cars are equipped with 34 50-volt 16-candle power lamps, 
and four nights are occupied on the road. To meet this extra- 
ordinary demand for light the largest capacity battery, with 
such weight as cou!d be handled, was decided upon. 

This battery, the “Selvey” patent, made at Dayton,~* Ohio, 
weighs 96 pounds per cell and has a rated capacity of 400 ampere 
hours. Threesetsof 26 cells each were purchased. One set of 26 
cells is used undereachcar, These are carried in four trays all con- 
nected in series, and the terminal wires,fcur in number, three posi- 
tive an one negative, are carried up into one of the closets 
where the switches are located. A simple but an ingenious ar- 
rangement is provided, by which the lamps can be turned on or off, 
batteries charged, or discharged, or in case of broken circuit cut out 
entirely, and the car lighted in the usual manner from the 
dynamo situated in the baggage car. 

When the 26 cells are fully charged they give a combined volt- 
age of 57.2, which is too high for 50-volt lamps to stand econom- 
ically and two cells are cut off. The terminals from these are 
led up to the switch box, where they are connected to the three-point 
switch, No3. The first point to the left gives twenty-four cells 
in series, or 52.8 volts; the second or middle point 25 cells, or 55 
volts; the third point to the right gives 26 cells, or 57.2 volts, the 
arrangement of the circuits being clearly shown in the diagram. 

In service the lights are started with the switch on the first 
point, and as the voltage lowers to 50 from using the lamps, the 
switch is moved one point at a time until the two extra cells are 
cut in, and in this way the candle power of the lamps is main- 
tained up to the normal throughout the trip. 

In the yard at Western Ave., Chicago, a small storage house 
has been built and equipped with automatic cutout switches and 
meters. Also a variableresistance is provided by means of which 
the extra set of batteries is charged at night from the dynamo 
that lights the freight buildings situated at this point. The cars 
arrive every other day, so the batteries are charged during two 
nights. 

A nightly report of the time and number of amperes is kept 
and returned to the office of the electrician each morning, also 
a daily report is received from the electric light inspector, and 
from the porter of the car, so that reliable information is at 
hand at all times to enable the electrician to keep track of the 
performance of the batteries. 

On the return trip the cars come from Omaha to Chicago on the 
electric-lighted train, haying the direct system. If batteries 
have been run down by the use of an extra amount of light, they 
can be thrown into circuit with the lamps of this train and may 
be charged through them. This does not give satisfactory light, 
however, unless the batteries are about fully discharged, or to 46.8 
volts or 1.8 volts per cell. In this case the lamps burn at about 
their normal candle power. As the cells become charged and the 
voltage rises the candle power of the lamps decreases. As soon 


as this is noticeable the porter throws switch No. 1 to the 
charging position and takes current for the lamps from the bat- 
teries. In this way standard candle power may be had on the 
lamps at all times, 


Owing to the time these cars are on the road and the inexperi-- 


enced attendance they would receive while en route, it was with 


a good deal of doubt that they were equipped with storage 
batteries. The experiment has not been carried far enough to 


enable the officers to say that it is an entire success, nor can they 
give the entire cost of repairs and maintenance. However, the 


cost of charging and attendance at Chicago is stated tobe as 


follows : ws 

Charging, fuel per trip (two nights) ..........cccccccccccccces cocescccces $1.10 

PROMO © Sei se cd es cc ccccicccccccccncdvecvacasadautueshea de Fy 
Total per trip (four mightad: ;.<-<cccvecheudastcaeaencniamsel 


The installation of these batteries and the equipping of the 
cars was done by the employees of the railroad company at the 


yards in Chicago, also the designing and manufacture of the va- 


rious switches and automatic cutouts was done at the shops at 
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Storave Battery, Car Livhting Circuits. 


West Milwaukee under the personal supervision of the electri- 


cian, Mr. C. R. Gilman. 3 
The following, which is taken from the instructions issued to 


the porters of the cars, explains the method of using the storage 
battery system and the manipulation of the switches in connec-’ 


tion with the direct system on the line east of Omaha: 
Instructions to porters: 


After your car has been attached to the Rock Island train at 


Omaha, and light is required, throw switch No. 1 to discharging 
position and turn on lamp switches in switch box. ¥ 

In the morning turn off lamp switches in switch box. The follow- 
ing night, turn then on, and off again in the morning. During the 
evening and night, turn out as many lights as possible without. in- 
terfering with the comfort of the passengers. 

On the return trip after the car has been attached to C., Mi & 
St. Paul train No. 4, inspector will throw switch No. 1 to charging 
position. When you: arrive at Manilla, or any station where en- 
gines are changed, or switching is done, just as lights go out throw 
switch No. 1to discharging. That will light. your car from the 
batteries and not leave it in darkness. 

As soon as new engine is attached and light is again on the train 
and your car connected, throw switcb No. 1 back to charging. posi- 


tion. Be careful to do this every time that engine is exchanged, or. 


your car is cut off train for any purpose. 


After the inspector has taken the voltage of the batteries leaving: 


Omaha he will tell you if the voltage is high, and if so leave switch 
No. 1 on discharging position burning lampsfrom batteries. Later 
on when lights begin to grow dim throw switch No. 1 to charging. 
If, however, they should continue bright, wait until the passengers 
have retired. * : 

When you get Denver sleeper at Chicago, switch No.3 will be 


thrown all the way to the left. The second night (Omaha to Den- 


ven) if the lights get a little dim, throw switch No. 3 to center. posi- 
tee and light will burn brighter. The third night (Denver to 


Omaha) when they grow a little dim, throw switch No. 3 all the: 


way to the right and leave it there, this will again make them burn: 
brighter. 


We are indebted to Mr. J. N. Barr, Superintendent of Motive. 
Power, and Mr. 0, R. Gilman, Electrician of the road, for this 


information, . 20 eae 
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Locomotive “Sparks” for Fuel in Electric Power Stations. 





BY EDWARD ©. BOYNTON, M. £E. 


A prominent English railway official, while watching the burn- 
ing of sparks at one of the power stations, of the New York, New 
Haven & Hartford Railroad, remarked : ‘‘ You tell me that this 
stuff bas been already burned in your locomotives, and you are 
again burning it; now, pray tell me who burns it after you get 
through with it?” 

The fact that the road referred to is using sparks as fuel, to 
generate electric power, has been-mentioned in a general way by 
several of the technical papers and the daily press, but it will 
doubtless be of interest te many to know the details of the prac* 
tice, 

Many attempts have been made in the past to burn sparks, but 
with indifferent success, and vast quantities are daily going to 
waste, The exact chemical composition of sparks is not now 
known, though they are believed to be almost wholly carbon. 
They are so fine that they lie on the grate bars in a compact mass, 
and it is impossible to burn them by means of natural draft. A 
forced draft must be used, and it must be powerful enough to force 
the air up through the mass, and keep it in a more or less distrib- 
uted condition. In practice this is clearly seen on looking through 
the open furnace door, when the whole top of the fire is seen in 
violent motion, the burning sparks jumping up and falling back 
in a continual shower. 

The sparks are fed into the furnace exactly as they come from 
the extension front of the locomotives, not mixed with anything 
else. Experience has proved that it is not best to mix them with 
coal, as it greatly increases the difficulty of firing. They make 
an exceedingly hot fire, which, however, must be cleaned at in- 
tervals of three or four hours. This is necessary because the 
thickness of the fire increases rapidly. due to the great quantity 
of fuel fed into the furnace. and the layer of ashes and clinker 
which accumulate on the grate must be removed. One furnace 
is cleaned at a time, and with the aid of the blower, the fire can 
be brought up to the required temperature in a remarkably short 
time. Thisis a great advantage, as it enables a fireman to carry 
an even steam pressure all through the process of cleaning. The 
extremely fluctuating load due to electric railway work makes 
the firing much more difficult than it is under ordinary station- 
ary boiler conditions, and in order to produce an even steamline 
on a recording gauge, a fireman must learn to fire sparks, no 
matter how good a coal fireman he may be. The weight of 
sparks required for the evaporation of a given weight of water, 
as taken from a number of tests, may be said to be about double 
that of coal. 

Several important departures from ordinary boiler practice 
have been found necessary to insure success in burning sparks, 
the first of which isin the boiler setting. The boilers used by 
this company are of the ordinary horizontal flue type, 72 inches 
in diameter and 19 feet long and contain 130 38-inch tubes. Ex- 
tending across and resting on top of the brick settings, at right 
angles to the boilers, are two pairs of heavy chaunel irons. From 
these, four heavy iron rods extend down to the sides of each 
boiler, two on each side near the ends of the boiler. These rods 
hook into lugs riveted on the sides of the boiler, at the center 
line. The boilers are thus suspended from four points, and all 
movement due to expansion or contraction is provided for in 
this manner. 

A so-called ‘‘exploded idea” is also brought into successful 
use in placing the boiler so that the bottom of the shell is 48 
inches above the grate bars, while the top of the.bridge wall is 
only 18 inches above them. As a result of this, a very large 
combustion chamber is secured, the purpose and effect of which 
is to allow all the gases of combustion to become thoroughly 
igoited before entering the tubes.. That this is of great advan- 
tage is shown by the very low temperature of the gases in the 
smoke flue after leaving the boilers. This temperature averages 
about 35 degrees above that of the steam. The furnace is six 

feet wide and seven [feet long, waking 42 square feet of grate 


surface. For convenience in cleaning fires, about two feet of the 
grate, nearest the bridge wall, is arranged to turn over and dump 
into the ash pit, by means of levers. The type of grate bar used 
is the well-known “ herring-bone,” with openings about three- 
eighth-inch wide. 

One of the most interesting details is the peculiar forced draft, 
because of its bearing on the burning of sparks. This part of 
the equipment consists of a cast-iron cylinder or pipe about nine 
inches in diameter and two feet long, bell mouthed at one end. 
This extends through the boiler front into the ash pit, either be- 
tween the ash pit doors or through one of the doors, The bell 
mouth projects outward and in it is a hollow brass ring, seven 
inches in diameter and nearly elliptical in cross-section. On the 
inner edge of this ring are 20 small holeg ,', inch in diameter. 
There is a steam connection to this ring, and when steam is 
turned on the result is a large number of fine steam jets blowing 
through the pipe into the ash pit, and drawing with them a large 
quantity of air through the bell-mouthed opening. The air is 
considerably heated by the steam after it enters the ash pit, and 
the sparks get what they require for perfect combustion— 
oxygen and hydrogen to combine with the carbon they contain. 
While the boilers are in service the main damper is set so as to 
be kept nearly closed by the automatic regulator when full 
steam pressure is on, and it opens very little when the pressure 
falls. The object of this is to confine the gases and allow them 
to escape into the chimney very slowly. 

A peculiarity about this method of burning sparks, and one 
that requires the constant attention of the fireman, especially 


. when cleaning a fire, is that, if the steam pressure gets started 


downward, it is likely to continue going down so far that it is 
very difficult to restore it again without stopping the engines. 
This is due chiefly to the fact that the efficiency of the blower 
decreases rapidly with the falling steam pressure. With careful 
firing, however, this never occurs. The regular steam pressure 
carried with light loads is 100 pounds, but 125 pounds is carried 
at fulllead. The number of men required to fire a battery of 
boilers burning sparks is the same as would be required for coal. 

The weight of sparks consumed per electrical horse power 
hour averages six pounds at a cost of about two mills. 

This cost refers only to freight charges for loading and hauling 
its sparks to power stations. The power consumption refers to an 
ordinary track with no steep grades or sharp curves. The speed 
is about 30 miles per hour when using the above power. An 
electric train seating about two hundred persons and weighing 
62 tons requires 36 pounds per train mile at a cost of 12 mills. 
The power developed by the motors is about ,' horse power hour 
per ton mile. 








The New Railroad in Alaska. 


The Trenton Iron Company has recently taken a contract fora 
portion of a new railroad which will soon be built in Alaska. 


The contract is with the Chilkoot Railroad and Transport Com- 
pany for the construction of a Bleichert aerial wire rope tram- 
way, to have a capacity of 50 tons per day, for the transportation 
of passengers and freight over the Chilkoot Pass, and the work is 
now being pushed as rapidly as possible. One carfoad has al- 
ready been despatched and others will follow. The company 
doing this work is an organization of gentlemen connected with 
the large steamship lines and the Northern Pacific Railroad at Ta- 
coma. Messrs. Dodwell,Carlill & Company, representing steamship 
lines to China and Japan, also to Alaska, are among the interested 
parties. Mr. Hugh C. Wallace is President, and Mr. A. McL. 
Hawks is the Chief Engineer, and is now engaged on the work 
of construction. The first section, which will be a surface rail- 
road, will extend from tidewater to the mouth of the canyon, a 
distance of some eight or ,ten miles; from there on and up 
through the canyon and over the Pass the Bleichert aerial tram- 
way will be put up, the north+rn terminus being at the head of 
the chain of lakes which afford the means of water transportation 
to the head of the Yukon River. The projectors of this work ex- 


pect to have it completed this winter, and to be in readi- 
ness to receive freight and passengers as soon as the season opens 
in the spring, when it is estimated thatthere will be a great rush 
of miners and their outfits bound for the Klondike gold camps. 
Weare indebted to the officers of the Trenton Iron Company of 
Trenton, N. J., for this information, : 
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Ten-Wheel Freight Locomotive—C. & N. W. Ry. 





Several of our contemporaries have presented meager descrip- 
tions of a new design for 10-wheel locomotives recently built by 
the Schenectady Locomotive Works for the Chicago & North- 
western Railway, but as we prefer to publish more than mere 
pictures we waited for some of the interesting details and for the 
service records before publishing a description of a design of such 
merit. 

The order was for 10 locomotives, all of which have been fin- 
ished, and they are doing excellent service. This design does not 
embody any novel features, but it does comprise excellent combi- 
nations which go to make up a good locomotive which will haul 
heavy loads, and, we believe, will haul them economically. The 


keep the engines out of the shop as much as ‘possible it should be 
noted that the flanges of the cylinder saddle extend beyond the 
casting itself far enough to receive a short vertical. bolt through 
each rail of the frames outside of the walls of the saddle at the 
front and back. It is proper to say that cylinder and saddle 
castings would not fail so often if such precautions were gener- 
ally taken. 

The guides are of the four bar style, which is unusual in 
10-wheel engines. The links have a short radius, and the rocker 
and links are back of the driving wheels, which requires a long 
valve stem. This is made of heavy pipe, hollow and with the ends 
welded in. This plan gives short and straight eccentric blades 
which are to be desired and are much better than the long, springy, 
crooked ones that were formerly so often used on engines of this 
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Ten-Wheel Freizht Locomotive—Chicago & Northwestern Railway. 


chief feature of the design is high boiler power and strength of 
parts which should enable the locomotives to avoid the failings 
of many as to breakdowns on the road. The boilers resembled 
those of the heavy eight-wheeled passenger engines for this road 
(illustrated on page 4 of our issue of January of last year) 
and a comparison will be interesting. The freight engines have 
118,000 pounds weight on driving wheels as against 78,000 pounds 
of the passenger engines, and this necessitated the selection of 
the ten-wheel type for the new design. The grate is about 
six inches longer, and while the heating surface of the earlier 
boiler is 1,903 square feet, that of the new one is 2,31 square 
feet. The boilers of the freight engines are about two inches large 
in diameter and 2 feet 6 inches longer. 

In order to strengthen the fastenings of the cylinders to the 



































type. As the link radius is 46 inches long the increase of lead is 
not excessive. 

The driving boxes are extra heavy. The journals are 8} by 114 
inches, Cast steel is used for the wheel centers, for the foot 
plates, expansion knees, guide yoke knees, rocker and frame 
filling blocks, spring saddles and spring seats. 

The spring rigging is not new with this design, but it is well 
worth putting on record. The driving-wheel brake is worthy of ' 
special mention because the brake levers are vertical and the 
lower ends are tied across the engine by the brakebeams, the re- 
sult to be expected being freedom from swinging and swaying. 
There are two air-brake reservoirs, one under each running board, 
and the air pump discharges into one of them, from which the 
air passes into the other, giving a large main reservoir capacity 























Arranvement of Equalizers and Springs. 


smoke arch a double row of bolts has been used extending all the 
way around the saddle casting and the joint is further 
strengthened by the use of a 3-inch liner inside the smoke arch, 
which is riveted to the arch and takes the saddle bolts. The 
two rows of boltsin the back of the arch pass not only through 
the saddle casting and the smoke arch sheet bat also through 
the smokebox ring which makes a very strong job of this part of 
the joint. The cylinder saddle is strongly ribbed and flanged in 
all directions. The frame is, as usual, double at the frontend and 
ig made very strong. To show the care which has been taken to 
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with the additional advantage of being able to secure dry air 
from the second reservoir. 

The drawing of the tender draft rigging shows its construction 
without extended explanation. It employs the regular car 
coupler with tail strap, and a car coupler may at any time be 
used for repairs in case of an emergency. There are no springs 
in the draft gear. A heavy follower is used and the space in the 
tail strap is filled by two round-faced blocks, upon which the 
coupler pivots at that point. A lateral motion of 14 inches is 
porte ssth tee the serie and the oarry iron on 
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this is used for freight service only, 
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other 19-inch engines, on the division where the 





more space being provided for pas- 
senger service. The coupler has 
only }-inch slack between it and the 
buffer plate, which is let into the 
sill; theslack of the follower is 
somewhat more than this, so that 





new engine was tried, is 900 tons. On another 
occasion one of the new ones pulled 8 loaded and 
80 empty cars weighing 887 tons exclusive of the 
caboose from Belle Plain to Boone, where the 
other 19-inch engines are rated at 680 tons. There 
is a 58-foot grade and several sharp curves in this 
section. 
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The advantage of the ample weight on driving 
wheels is seen in the fact that with 190 pounds of 
steam and the reverse lever in full gear the wheels 
did not slip though sand was not used; the rail, 





the buffing is taken wholly on the » 

buffer plate in the end sill and the = | 

pull is of course taken by the draw § i ee 

casting. r ik ea 
The tender trucks are of special be 10" 


interest and the drawing shows the 
construction in detail. Attention 
should be called to the unusual . ‘|i 
depth of the arch bars, 224 inches, yt 
and the construction of the bolster 
and thespring plank. The bolster 


91’Channel Iron 








however, was in very good condition. The ad- 
vantage of the great heating surface is seen in the 
fact that in the heaviest work referred to the pop 
valves were blowing and the fire door was kept 
open. This heating surface is sufficient to take up 
the heat, while the greatest amount is being gen- 
erated without raising the smokebox temperature 





is of 8-inch channels with ,’, by 10- 
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Plan and Elevation 


tom. T esprings are of the elliptic pattern and from the front ele- 
vation of the truck it will be seen that the springs may be removed 
very easily. The spring plank is a 12-inch channel with wooden 
filling piece. The design of the truck is an unusually strong one, 
which compares very favorably with the other features of the 
engine. 

These engines are to be used on the Galena and Iowa divisions 
running between Chicago and Council Bluffs. The larger num- 
ber of them will be used on the Iowa division, where the grades 
are heavier than those of the Galena division. The engines are 
doing excellent work. They have about 20 per cent. more haul- 
ing capacity than the best 19 by 24-inch engines on the road, and 
while no attempt has been made to ascertain their maximum 
capacity, they have shown themselves to’be able to pull 1,138 tons, 
of which about 80 per cent. was in empty cars, while the rating of 





of Tender Truck. 


to an unusual extent. The great power obtained from the large 
heating surface is very desirable, but the most valuable feature 
is the superior economy which it; will give in every-day working. 

We present the following table giving the leading dimensions ; 


GENERAL. 
Wheel base, SObm) OF CRMIBOS sink sin ccctcsedecsves cvecsdvicegene 25 feet 10 inches 
I an nae Apcdienbanas sic ee aeustesasedhemacsen 14 feet 10 inches 
oe * total ER UN NO. 5 ¥ 5 boc 60 ks cnvy duende 51 feet 844 inches 
Length over all, DD cuit se dde kencib caeps 06s eehaunst need 38 feet 43¢ inches 
* total, engine and tender.. ss seceecesees 00 feet 43g inches 
Weight on Solvers bid cn chad's tba kapeas Rei pdiads io hecsdadisinnda ool 118,000 pounds 
ME ISS whaatc oon catsseendcdtes -cnqnssesaseeded .000 pounds 
ee, tal TEPID Ot EEE Oe OTe e PEPE ye Fe Se 156,000 pounds 
OS III 60's dan ooo 408s ide ssh seen sactebsecedcuststo” 93,500 pounds 
Height, center of boiler above rails eck bdatdavdwes aicskombend 8 feet 5 inches 
CN os. ss tse eae tamignadesanepheeb panied 14 feet 9 inches 
Heating surface, =. secede sinamecesaganoacs eaircnbe «++. 152.6 square feet, 
P “ babes......... inn ibe vires othe eae epakax Cesoek 2,158.3 square for 
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75 Centers 
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Truck Bolster and Spring Plank. 
WHEELS, JOURNALS AND CRANK PINS, 
Drivers, ois wise en's 8 0 0h ok canesaal bar ehakenaananes Prreeere: 63 inches j " 
9 Wee aee Or ORMNNOON oo. i cac'sc ic dcccdsesacievens dei daeien cx Cast steel Spring Seat and Hangers 
i fe. driving ase Jeundawe < eeoeanaaels ig tirceerrngen cncoent or y — VALVES 
ournals, driving axle, size Pius dgtn eee eee nches diameter by nches ‘ 
truck a2” eet oo. os 6 ir.ches diameter by 10 inches Valves, Gs 0 sak Shas ice oe sbacimcnnes Sears euneus .Allen-American 
Main CPOEE PIM; MBS. «. «6.5. ccacccesecese ese 5% inches diameter by 6 inches re greatest. pag SE er cecccese e oe eeeeeees 
CYLINDERS. ee —— ae: or Seek biend talk wooo ese aees ‘i . o> Line and a 
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Tender Draft Gear. 


























ota eas 
* thickness of sheets........ Ga sidan Sabe edbenius Sane --oseoe EBON Sta 
Bre rick arch?.......... se hdame Waa io 
_ “ ‘water space, width; front, 4i4 inches to yl inches soe Ayan it 
ie Sr a ‘Rooting Railroad Company's syle 
TObOR, MAMI eee icss ccc cccicccc cccvecas ssscpadee aassieteaaenenee erty 
Tubes, outside d eeeree CRC Hee FO eee ewe ee eee eee eee eeeee 


“ 


ee ee ee 












410 


AMERICAN ENGINEER, CAR BUILDER 

















Exhaust Ne is, es hacdevekeescpeaesestcssocsens Permanent 
Pe PTT Ferre 434 inches, 5 inches and 5% inches 

Netting. Cee Eases esas peeks? Sibinesscess meee Perforated plate 

size of mesh or perforation.......... ....-+--s+«. 1% inches by * inch 

Stack, straight or taper...... Teacebasivebeddss hepsssarasts tose Taper cast iron 
ra oS dawniin vbescseseudssevecee’ 14 inches 

EG Chas 64 Suse piwsvies 00s beccensousesoos 16% inches 

“5 UE OVO BIRO MODOK 6 oooc cs ci ccscccccccccccccccsccccs 3 feet 6% inches 
TENDER 

Lo ics suuuGaav. epsnes basedsses es evevapen saa;SWive! 

Tank capacity OS RES HEE SRT a Se oe allons 

EN i Drier. no. aig end ese oeneniiptcctegoes § 12/600 phon = ae 

Kind o seetevial RGSS. St os acase. Lebaeasctlhs teas coceestaeeehe 

Mmionmeas OF TANK SHOCLE.... 6 ...00.c50 cscs cscs voces seeces ¥Y-inch and $,- = 

ENING o's shc ccs iccccs cceces cocece sbubede 10-inch steel channels 

EEG CLS, aces pe pheessdees os ish coedevcecesecvess —— 

Truck with swinging motion or rigid bolster..............cccescecseeees Rigid 

ee yo cin h cee ek sbebecpincacedsceendcccoseos Double elliptic 

i Se ns conc ces sees o06s' caeacesscocceccsccs’s 33 inches 

Diameter and length of axle journals.................. 444 inches by, : inches 

Distance between centers of journals.... .......... 0 cccceceseess cues 5 inches 

OE STIL TAO OU BRIO. . occ cocs cc ccccdsenes ccnscecevescoceses ihe inches 

RD ons ou occ ocdclajececnceseteseesececcceses 454 inches 

dn ins cane espn obec secse bess cceveces Channel iron 

cans Seb eb ieae ieee ebeesees Channel iron 
th of tender frame over bumpers.... .... ........eeeeee 20 feet 3% inches 
er a a BE einnin On b'So,0'0.05. 0.00004 ob 00 cece 6606006 sb-0eeen 19 feet 

CE cc aak oa Uiupawe bes. 6560s becesvd vossdecscvcess 9 feet 2 inches 

Height of tank, not including collar 4 feet 8 inches 

Height of DIENER <1. 5... oss aacose ccoccoss 5 feet 8 inches 

NIN cas. scvcocbcsocsssceb ee vacedssoceps Chicago coupler 

LOCOMOTIVE ATTACHMENTS. 

EG os ace a sc tibsce epesssones American Steel Casting Co. 
PEL Es kta obehdibacabe boss 6055000 dee od ddenWhadesececcvksused idvale 
EE Ee Re, od eis an vaso luekbe snes’, weomesene SP 

Sis it ae ID isn eessiu bs acne Seewsessoass Nathan een improved 

NN BAG 6k Sic y ha suduteces osehs bein epesiceseseees ..Gollmar 

es vuieeaces wabsecpeeebeugers ) eee pede Chicago 

Ne nee cbekebebisbsbecionss .... Ashton 

es oat Ub a bese ne banbeeeheede pseebicnn Dean’s 

Ee ere ....N. & Co. Monitor No. 9, Type “R” of 1897 

I ING os i. sc csaccesveccecsecdsees ebeccecee cove American 

Tender brake equipment... BeWinudend be sesbeeses op iekh ait adn male amie Westinghouse 

ee ae, esas poh antes secensecsencecaseeed Kewanee 

eo inspec oceusdivuscsaposes son's Ross-Meehan 
ie gio coe... aeebepeeieses Westinghouse, 9% in. 
se ea k 5 cies jue tssusevessognccsepenesen Westinghouse 

Ne. ce escosvesces RE Ee ey Rie Re oy ON Ashcroft 








The Limits of Steam Pressure in Locomotives. 





BY G. R. HENDERSON. 


The great increase in locomotive boiler pressures in the last 10 
or 15 years has naturally led to the thought whether this increase 
would still continue, and where the limits will be found. 

Fifteen years ago 125 pounds per square inch was considered a 
standard pressure, although a few roads were working up to 140 
pounds and 150 pounds. Nowadays 200 pounds pressure is very 
commonly employed. While this has been brought about largely 
by trying to benefit especially the compound locomotive, yet it 
has also resulted in increasing the pressure for simple locomo- 
tives. 

At present Continental Europe seems to be ahead in boiler pres- 
sure, in simple as well as compound engines. In this country 
and in Great Britain the maximum limit is 200 pounds, but the 
Saint Gotthard Railway is using 205 pounds on a compound 
locomotive, the Paris, Lyons & Mediterranean Railway 213 
pounds on a simple engine, and at the Brussels Exposition this 
year the Belgian State Railway exhibited a compound locomo- 
tive operating with a gauge pressure of 220 pounds per square 
inch. We believe that these are the highest pressures used, up to 
this date, on locomotives. Some marine pressures have exceeded 
this, but the majority are thought not to run over 200 pounds. 

The question therefore arises, what is the advantage of this 
greater pressure, and what are the difficulties to be overcome in 
operating it? 

Some years ago a prominent railway of Great Britain made 
some tests to determine what pressure was the most economical 
ina certain passenger service, and it was commonly reported 
that the results showed that 160 pounds gave the greatest 
economy. Desiring to confirm this fact, we wrote to the loco- 

motive superintendent (with whom we have the pleasure of an 
acquaintance) and his reply was entirely different from what 
was currently believed. 

The engines used in making the comparative tests were of the 
following proportions : : 
 Diamet jor of oylinders.............. 
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Heating surface, SS pr Pesehouhi ibe anceseuveese 1,090 square feet 
ices udeakacnbhndondsce cash. ddnenvs 112 mk 
= “ae SE Re ES Peres 1, “ 
Grate area.......... Os pchacbdasihaos tomate phbeoctiacmike 19.5 os 
Weight MER oh Sue noc dn aenes ddeb ene odaest) aCKeeu ae 45 long tons 
Eg wi ain veto deen, bic cbucseks berm bacgscieses denen 40 . 


The results of the test are shown by the following table: 








SUMMARY OF RESULTS OF HIGH STEAM PRESS URE TEST. 
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No. |Steam Ist Section. 2d Section. 

of | press- A B A B 

meee ro, 8 LOT bh To). S| ey. 8 E 

76 | 200 153 | 49.14 | 153] 53.90] 268 51.04 | 228] 51.'4 |........ 
“TT | 175 138} 50.63 | 188 | 56.94 | 259) 52.25 | 217) 4620 | 10.94% 
78 | 150 137 | 49.14 | 151} 53.90 | 237} 52.57 | 246 | 43.67 | 22.45% 





























A—Up jenraey. —Down journey. 

C—Weight of train in tons. b—Speed 1D miles per hour. 

E—Excess of steam used per horse-power per hour as compared with 
200 pounds pressure. 


The trials were made in October and November, 1889. 
These results, as far as they go, do not need any comment. The 


T, —T. 
well-known formula for the efficiency of a heat engine ot Se 


1 
(in which 7, is the absolute temperature of entering steam, and 


T,, the absolute temperature of exhaust steam), indicates the ad- 
vantage of high temperature steam. R. Clausius, in his ‘‘Me- 
chanical Theory of Heat,” says that ‘‘in order to get the greatest 
advantage from engines driven by heat, the most important point 
js to increase the temperature interval 7, — T,.” 

William Kent, in his ‘‘Mechanical Engineers’ Pocket Book,” 
page 747, shows the effect of working steam expansively, and as 
there is a minimum limit for the exhaust pressure, on account of 
retaining the proper action on the fire, this can be construed to 
explain the advantages of high pressure. 

These are in a measure, however, offset by cylinder condensa- 
tion, which has generally been considered as being dependent 
upon the ratio of expansion, and various tests of simple engines 
have indicated that a cut-off of from .2to.3 of the stroke was 
the most economical. 

Later experiments point to the belief that the actual expansion 
ratio has practically no influence on tue amount of condensation 
per stroke (Kent, p. 753) but that the condensation depends upon 
the difference in temperature of the admission and the exhaust. 
This leads us at once to the advantage of the compound engine, 
in which this difference is much less in any one cylinder, and this 
applies, no matter whether the condensation depends upon the 
ratio of expansion er the variation in temperature solely. 

If, in a simple locomotive, we assume that we should not have 
a higher terminal pressure than 25 pounds per square inch, a cut- 
off of .2 would call for an initial pressure of 185 pounds) by Mari- 
otte’s law) or say 200 pounds in the boiler. A higher terminal 
pressure or anincreased expansion would not be economical, as 
seen above, the first on account of the high value of 7 , and the 
second on account of increased condensation. This would indi- 
cate that 200 pounds is about the economical limit of cylinder 
pressure for simple locomotives. 

Compound locomotives enable us to reduce cylinder condensg- 
tion by having less difference in temperature between the admis- 
sion and exhaust. The ratio of the cylinders of compound loco” 
motives varies from 2 to 3; 2.5 may perhaps be considered an 
average value. Seaton, in his ‘‘ Manual of Marine Engineering,’’ 
recommends an increased cylinder ratio with greater pressures, 
but this does not seem to be adhered to in locomotives. The most 
economical point of cut-off does not appear to be definitely fixed 
for compound locomotives, but it is probably between } and 4 
stroke of the bigh-pressure cylinder. This would give a total ex- 
pansion of 6, and if we desire a maximum terminal pressure of 
25 ponnds, as above, the limit of initial pressure would be 225 
pounds, or say 240 pounds boiler pressure. Of course, these are 

not advanced as being the final limits which boiler pressures will 
reach in locomotives, but they are suggestions of what will prob- 
ably be found to be desirable limits for cylinder pressures, _ 
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tion as to the use of higher boiler pressures, with cylinder pres- 
sures about as indicated above. This proposition we consider 
perfectly possible and logical from an engineering standpoint. 

There is no difficulty in making a boiler that will be safe for 
this or even higher pressures, but as we increase the strain ‘the 
maintenance becomes more troublesome. Staybolts and flues 
promise to become restive, owing partly to the increase in ex- 
pansion due to the higher temperature; and partly to the greater 
pressure directly. It is probably quite true that the greater 
amount of trouble experienced with flues now, to what it wasa 
few years ago, is due largely to the high pressures carried. 

Relief from these troubles may be found in other forms of fireboxes 
and boilers, and the water tube boiler, the Docteur brick-lined fire 
box, or the corrugated cylindrical firebox (like the Strong boiler) 
each and all promise to overcome some of the troubles mentioned. 
There is no doubt that some radical departure from the old lines 
of locomotive construction would be gladly received by progress- 
ive railroad officials. 

There are other incidental difficulties, however, in the matter 
of cylinder and valve lubrication. A good cylinder oil should 
not flash below 525 degrees Fahr., or burn below 600 degrees, the 
lubricant being mineral oil with from 15 to 25 per cent. of animal 
oil mixed with it. The temperature of steam at 240 pounds press- 
ure is about 400 degrees Fahr., and it is probable that a still 
heavier oil could be used with advantage. 

The white metal in the metallic packing on piston rods and 
valve stems must also be considered. If it is proportioned so as 
to resist a high temperature without melting, the rings become 
so brittle that they will break in pieces in service; if made tougher 
the melting point is too low. 

A few years ago, we undertook some tests, to determine what 
mixture was most desirable for metallic packing rings. The 
compositions experimented with were as follows:— 


Mixture 1. 2. 3. 4, 
eA re’ 87 90 93 93 
CN ins cacccenee 8 7 6 3 
Antimony.......... 5 3 1 : 


No. 1 was the mixture recommended by the United States 
Metallic Packing Company. 

No. 2 was our own formula. 

No. 3 was recommended by the Columbian Packing Company. 

No. 4 was the result of an endeavor to get a tough, easily 
molded metal. It was found that while No. 1 had the highest 
melting point, viz., 448 degrees Fahr., yet it was so brittle that it 
stood no bending, but snapped off short. 

No. 2 melted at 441 degrees, but was not so brittle. 

No. 3 hada melting point of 432 degrees but this was quite flex- 
ible, a strip #-inch thick bending toa right angle before crack- 
ing. 

No. 4 was tough, and ran easily in the mold, but the melting 
point was only 420 degrees Fahr. 

Taking these different properties into consideration, we found 
that it was quite difficult to decide on the mixture which would 
be generally best to use. We might add at this point that it is 
quite important to use new metals only when making up the 
mixture for metallic packing rings. 

In the above, we have merely attempted to outline what would 
be the probable limit of steam pressures in locumotive;, and also 


some of the difficalties that may b2 encouatered in reaching and 
using such pressures, Thes3 troubles will probably b2 overcome 
after further experimenting, and in the future pressures now 
considered uncommon may be controlled as easily as those now 
in use. Steam jackets may bring about a greater expansion 
ratio, with its increased econony, but any arrangement which 
adds tothe complication of the locomotive is apt to be consid- 
ered with much conservatism--in this country at least, and 
rightly so. With the longer runs and shorter tim? at terminals, 
simplicity of construction has economic features, as great, pos- 
sibly, as a fair saving in fuel, and this factor cannot be igaored. 
Even the Corliss valve, so highly thought of, for stationary en- 
gines, while it has met with some favor in France, has been to- 
tally neglected in this country as far as locomotives are con- 
cerned. The same applies als> to separate cut-off valves and in 
general simplicity of mechanism, and the reduction of parts to 
look after and keep ia repair are thought to be among the most 
important principles in railroad engineering. 


Labor and Our Railroads. 





The report of the Interstate Commerce Commission just issued 
contains for the first time some facts in relation to the total 
amount of money paid out by our railroads in wages and salaries 
tolabor. These figures, embracing 99 per cent. of all employees, 
show that for every $100 paid out as onerating expenses of rail- 
ways more than $60 is paid over directly to labor. Of the remain- 
ing $40 probably an eqnal, if not a greater, proportion is indirectly 
paid out for labor. 

The interest of labor in the railway question is far greater than 
the interest of capital, and yet, for some unknown reason, says 
Robert P. Porter in the New York Sun, the defense of these prop- 
erties has been left to capital, while labor has, until a comparatively 
recent time, taken little interest in the conflict. During a period of 
nearly 25 years there has been more or less national legislation and 
an infinite variety of State legislation in relation to railways, and 
yet during that whole period experts inform us that legislation has 
never been friendly, but always unfriendly, to railway interests. 
As a consequence of this, the capital originally invested in rail- 
ways has lost its earning power, and for every $100 thus invested 
more than $70 has no earning power. 

During this period there has been no reduction in the rates paid 
abor, but in one way labor has suffered and severely. The plight 
in which our railways have found themselves has not only actually 
reduced the number of wage earners employed, but, relatively to 
the increase of mileage, has prevented the employment of addi- 
tional hands. On the basis of 200,000 miles of railways, we should 
employ at least five hands for each mile, giving direct employment 
to 1,000,000 persons. Instead of this,we had only 826,620 persons em- 
ployed in 1896. Thus,while Populistic legislators are joyously dilat- 
ing over the mannerin which they have destroyed the earning 
powers of the railway monopolists, the heads of nearly 200,000 
American families, representing nearly 1,000,000 men, women and 
children, have been seeking in vain fora job. On the other hand, 
had half the annual earnings, say at 5 per cent., of upward of 
$4,500,000,000 of stock and bonds now in default been applied to the 
pay of laboremployed inthe maintenance of these properties, as 
over 60 per cent. of them would have been, every one of these homes 
might have been prosperous and happy. 

The facts show that two-thirds of the capital invested in rail- 
ways is to-day earning nothing, without counting the 16 per cent. 
of bonds in default of interest. On an estimate of 200,000 idle men 
out of 1,000,000 our railways should employ, if prosperous, 20 per 
cent. of the labor is earning nothing. If the rates continue to de- 
cline and properties to deteriorate, labor, which, even under these 
adverse conditions, is receiving far more than capital, will come 
next, and reduction of wages, with all its attending horrors, must 
come, not as a matter of choice, but of necessity, because a greater 
share of the capital has already gone down under adverse legisla- 
tion and the terrific competition which has continuously and un- 
reasonably reduced the earning powers of somany of these great 
enterprises. In 1896 the official figures show that of the operating 
expenses alone the enormous sum of $468,824,531 was paid out in 
wages and salaries. This does not represent the sums indirectly 
paid for labor, but only those directly paid. Relatively to labor, 
dividends, interest, rentals and so forth, are comparatively small. 
The time has therefore come for the labor interests of the country, 
directly and indirectly dependent upon railways, and the im- 
mediate business interests all over this vast domain of ours, whose 
prosperity is equally dependent upon the success of these under- 
takings, to look over the situation and decide for themselves if it is 
not time to cry a halt on all legislation which has for its direct aim 
the further wrecking of interests so trem2ndously interwoven with 
the welfare of every class of labor. 








The Union Pacific Railroad was sold to the reorganization com- 
mittee Nov. 1, 1897. It was sold under a mortgage, which was 
held by the United States government, and the bid of the com- 
mittee was $39,883,281 for the property itself and $13,615,250 for 
the bonds held in the sinking fund. In addition te these bonds, 
the sinking fund holds $4,035,400 in cash, which reverts to the 
government, and which makes the total amount paid the gov- 
ernment $57,564,932. The purchasers have 90 days in which to 
pay the full amount of the purchase money in accordance with 
the terms of the sale. 
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United States Revenue Cutter No. 6.—Sections, Berth Deck and Hold. 
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United States Revenue Cutter No. 6. 


Through the courtesy of Captain Russell Glover, 
Superintendent of Construction, and Captain John 
W. Collins, Engineer in Chief of the United 
States Revenue Cutter Service, we are enabled to 
present the accompanying engravings and de- 
scription of the new revenue vessel which will 
soon be built for service on the Atlantic Coast 
with headquarters at New York City. The plans 
of the ship were prepared by Mr. James W. Lee, 
Naval Constructor of the Revenue Cutter Service, 
under the direction of Captain Glover. The out- 
board .elevation shows the general appearance 
of the vessel, and it will be seen that she has 
poop and forecastle, beside the berth and 
main decks and that auxiliary sail power 
is provided, each mast being of a single stick 
87 feet high. The length of the vessel over 
all will be 188 feet and between perpindiculars 170 
feet. The breadth molded will be 29 feet and the 
depth from base line at side amidship 16 feet 6 
inches. The displacement to mean draft of 10 feet 
amidship will be 706 tons which will be the cruis- 
ing displacement. The successful bidders for the 
vessel were the Columbian Iron Works and Dry 
Dock Company, of Baltimore, Md., whose bid was 
$141,000. 

The main engine will be of the vertical triple 
expansion type, having one high pressure cylin- 
der 20% inches in diameter, one intermediate cy]- 
inder 32 inches in diameter and one low pressure 
cylinder 50 inches in diameter, the stroke being 
27 inches. The total horse power will be 1,500. 
The main valves will be of the piston type for the 
. high pressure and the double-ported slide type for 
the other two cylinders. The valve motion will 
be of the Stephenson link motion, with double 
bar linke. The engine frame will consist of 
three front columns of cast iron and three short 
columns at the back cast on the main condenser. 
The crank line and propeller shafts will be of 
forged mild open-hearth steel and will be solid. 
The piston rods, connecting rods and other work- 
ing parts will be of high tensile open-hearth steel. 

The main condenser will have a cooling surface 
of 2,348 square feet, the water passing through 
the tubes; the air pump will be independent an& 
thé virculating pump will be of the centrifugal 
type. 

There will be two single ended steel boilers of 
the horizontal return fire tube type. constructed 
for 160 pounds pressure. The boilers will be placed 
in a water tight compartment by themselves, and 
will have one fire room. Each boiler has three 
corrugated furnaces of 3 feet 3 inches diameter, 
and the total heating surface will be 3,392 square 
feet, the grate area being 112 square feet. The 
outside diameter of the boilers will be 13 feet, and 
the length 10 feet over all. The forced draft will 
be furnished by one blower discharging into the 
fireroom. The ash ejector will be of the hydro- 
pneumatic type. Open hearth steel is required for 
the boilers, and each shell will be in one course of 
two plates 13, inch thick. 

The engines will drive a single propeller of man- 
ganese bronze, with four blades, the diameter 
being 9 feet 4 inches. The thrust shaft will be 9 
inches in diameter with nine thrust collars, and 
the intermediate shaft will also be 9 inches in di. 
ameter, and the propeller shaft will be 94 inches. 
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A distilling apparatus with a capacity of %,500 gallons willbe 
placed in the engine room. The main steam pipe will be of cop- 
per and 7 inches in diameter. 

There will be nine transverse water tight bulk-heads stiffened 
by 3 by 2-inch vertical angles spaced two feet apart. The trans- 
verse frames which are spaced two feet apart are of Z section 5 
by 8} by 8} inches and weighing 11.6 pounds per foot. The 
upper flange of the Z will be cut off from the turn of the bilge to 
the lower end of the 
frame forming an 
angle bar 4 by 3 
inches. The main 
frame bars are to be 
cut off against the 
lower} angles of the 
vertical keel plate 
and the reverse bars 
are to butt against 
the vertical keel 
plate. 

The vertical keel 
shown in the mid- 
ship section will be 
214 inches deep and 
of 15 pound plate. 





be used and a similar method of strengthening will be used on 
the bow to a point 28 feet each side of the stem and 4 feet above 
and 4 feet below the water line. The stem will be of one piece 
of 7 by 24 inch iron rabeted to receive the plating. The stern 
frame is to be of wrought iron in three pieces. 

The pilothouse and chartroom are the only projections above 
the forecastle deck. The roof of the charthouse will be extended 
to the sides to form a bridge. The 4" arters of the petty officers 
and men are under the forecastle deck. The steering engines are 





























The flat keel plates 
are double and are 
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worked in  18-foot 
lengths. The flat ‘ 
keelson plates will Fs Cie eee Cae Eres 
be 9 inches wide on 
each side of the ver- 
tical keel, and tapered at the ends of the vessel. The bilge keels 
extend a distance of about 110 feet amidships, and stand normal 
to the bilge; they are to be formed of 10-pound plates, riveted at 
the cuter edges to a 2} by inch flat bar, while the inner edges 
are held to the plating by angles and taprivets. The bilge keel 
plates will be filled in with yellow pine, as shown in the midship 
section. 

The main deck beams are to be of angle bulb section, 6 by 
3 inches, a beam being provided at every frame and the spring 
being 6 inches in a length of 29} feet. The berth deck beams 
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will be of 3 by 2}-inch angles and straight. The forecastle and 
poop deck beams will be of 34 by 24-inch angles. The stanchions 
are to be tubular and of wrought iron. 

There are to be three longitudinals on each side of the vessel, 
and continuous angles will be placed on the inner edges, while 
the lower edges will be flanged to the outside plating and all will 
be formed of intercostal plates. The outer plating is shown in 
the larger sectional view, the bulwarks and sides of forecastle 
and poop are tu be of 10-pound plate. Fora length of about 100 
feet amidships, an additional sheer strake or doubling plate will 
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under the pilothouse and it is not yet decided wheather steam or 
pneumatic gear will be used. The tiller ropes will be j-inch steel 
wire cables and will lead under the main deck beams, passing 
through brass pipes through the wardroom. The wardroom is 
at the after end of the berth deck, the bulkheads being of white 
ine. Each stateroom contains a berth, with drawers and lockers 
low, a small bookcase, portable desk, and a locker, all furnished 
in quartered oak. Parquetry flooring of oak will be used. The 
wardroom dining-room will be 11 feet long and the entire width 
of the vessel. The wardroom pantry adjoins the dining-room 
and on the opposite side of the vessel is the executive officer's of- 
fice. The fv stateroom, lavatory, office, pantry, — e and 
aft cabin are to be constructed of white pine panel work with 
festoons of composition for decorutions, to be finished in white 
and gold. The floor is to be of oak parquetry with a neat border. 

The cabin will be finished in white and gold with white 
pine panel work and vomposition festoons. A small cabin will 
be fitted up at the extreme after end of the main deck and will 
have a seat running around the stem of the vessel upholsteredin 
pebbled leather. The captain’s office is at the forward end of 
the houseon the starboard side and is to be fitted in a convenient 
manner, 

The vessel will have two trimming tanks formed by the hull 
proper at the extreme forward and after ends. These will be 
filled and emptied by valves worked from the deck above. The 
steam heating and sanitary fitting and piping system will be very 
complete and the vessel ought to be a comfortable one. From 
a careful examination of the whole design including the machin- 
ery it appears to be admirably adapted to the purpose for which 
the vessel is intended. 








American Electric Railroad Apparatus in England. 





Electric tramway installations of a high grade of excellence can 
be bought, but, if we accept the testimony of experts, they cannot 
be bought in England, says the Railway World. Certainly they 
cannot be obtained here with the economy and the confidence that 
they can be bought in America. And so when important contracts 
for electrical tramway apparatus are to be made we have a hegira 
to New York, and a foregathering in palatial hotels of the represen- 
tatives of American firms from the Atlantic to Chicago. A swift 
and sharp competition follows, and our tramway managers 
contractors return thoroughly satisfied that they have saved their 
companies’ money and at the same time have sesured the best elec- 
trical apparatus that can be obtained. How large a share the 
Americans wil! play in developing the field here depends largely on 
their own enterprise. At present the advantage is with them. 
Their apparatus is unsurpassed. American manufacturers were 
shrewd enough to understand that it was the era of loeal py 
and they stopped sbort of no possible efforts to put themselves in a 
position to meet and even to encourage every demand, 
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Communications. 





Throttling vs. Expansion. 


EpitoR AMERICAN ENGINEER, CAR BUILDER AND RAILROAD 

JOURNAL: 

I have read the discussion of the subject of throttling vs. short 
cut-offs in the November issue of your paper with much interest, 
and I think your treatment of it is excellent. 

The whole question which you raise is really a very complex one, 
growing out of the fact that the locomotive is required to work 
under so wide a range of conditions. I think that cylinder con- 
densation ‘is not the only important factor which operates against 
the use of short cut-offs. Equally important it seems to me is the 
fact that the mechanism of a locomotive of ordinary proportions is 
hardly equal to the requirements of good service at short cut offs 
under a full throttle at high speeds with the high steam pressures 
now inuse. Anattempt to run an engine in this way so often 
results in hot pins and in defective steam distribution, due to 
spring and lost motion in valve mechanism, that the result on the 
whole is somewhat discouraging. 

I say this not with the intention of detracting from the efforts of 
your argument, which,,.I take it, needs no reinforcement, but for 
_ the purpose of emphasizing another side of the question. 

Nov. 3, 1897. MEMBER A. S. M. E. 

[This communication was written by one of the highest au- 
thorities in the country upon the steam locomotive, and we are 
exceedingly glad to have his indorsement of the suggestion 
offered in our November issue. Our correspondent mentions a 
very important failing that is beginning to be appreciated when 
he refers to the defective steam distribution that is caused by the 
springing of valve gears. In our October number (page 356) an 
account of some tests containing large and small locomotive 
valves was given wherein this flexibility of valve gear was be- 
lieved to explain some of the apparent advantages of small over 
large valves, and there is plenty of evidence to be had to con- 
vince anyone that a perfectly balanced valve is greatly to be de- 
sired. This suggests the great advantage possessed by piston 
valves with respect to the low frictional resistance, and we be- 
lieve that the trouble which our correspondent mentions may be 
almost entirely overcome by using them.—EDITorR.] 











Crank Axles. 





FpItokR AMERICAN 
JOURNAL: 


Referring to the communication on page 376 of your November 
issue, by Mr. Merrill Davis, we would say that we think there are 
many objectionable points in crank axles. They are quite expen- 
sive to manufacture and finish up, and certainly are much weaker 
than straight axles. 

When at the Crewe shops of the London & North Western Rail- 
way, the writer was informed that all crank-axles, and particularly 
on passenger engines, were removed and scrapped after making 
a certain mileage, the amount of which has now been forgotten. 

The arrangement of the valves and cylinders with such inside 
connected locomotives is generally very difficult to repair and in- 
spect, and we think that all practical railroad men will agree that 
outside connected engines are preferable, in nearly every case, to 
those requiring inside crank axles. 


ENGINEER, CAR BUILDER AND RAILROAD 


G. R. HENDERSON, 
Norrotk & WESTERN RaILway, 


Roanoke, Va., November &, 1897, 








Steam Motor Cars, 





Eprrok AMERICAN ENGINEER, CAR BUILDER AND RATLROAD 
JOURNAL: 


The illustrated description of the steam motor car for the New 
England Railroad which you published last month interested me, 
and in view of the prominence given to the same subject in the 
editorial pages of that issue I am prompted to present some sugges- 
tions in the way of serious difficulties which I believe will be found 
in connection with the proposed system. 

I think you are correct.in believing the managers of the steam 
railroads to be at their wits’ ends to know how to meet the electric 


railroad competition, but I think that the idea of using combination 
steam locomotives and cars for this purpose is not good railroad- 
ing. It is very easy for aneditor who sits at a desk to theorize 
over such questions, and he is very likely to overlook some practi- 
cal objections involved in such a radical idea as this. I believe in 
your enthusiasm over a new idea you have not considered some 
very important sides of the plan the New England Railroad pro- 
poses and you endorse. 

In the first place it will be impossible to operate such an outfit 
with two men. It will not be safe to load the care of an engine and 
boiler as well as the operation of the car upon one man, and I am 
surprised that you lend any influence to suchan idea. Instead of 
less we ought to have more men at the head ends of our trains. It 
is plain that with these cars shuttling in and out among the regular 
traffic trains of the roads the necessity for watching signals and 
guarding against things going wrong generally will be increased, 
and one man will be entirely unable to meet the requirements. By 
your own statement this new scheme is expected to increase travel 
and that will not improve matters any, but will make them worse. 

I can see another very serious obstacle in the fact that these cars 
must be turned around at the terminals and it requires a large 
turntable to turn a car with a wheel base as long as 57 feet. You 
do not consider the expense of putting in these tables or of main- 
taining and operating them. They may be operated by steam. 
power, but if by hand, the train crews could not do the work and 
extra help would be needed. Even then the wages cost might be 
lower than at present, but not so much lower as you appear to 
expect, and the cost of the turntables would be extra expense, when 
saving meney is what we are after. 

I look more favorably upona plan that would make use of the 
old engines which are too light for heavy business and for an ex- 
ample point to the Illinois Central method of handling the World’s 
Fair passenger business out of Chicago for which I believe not a 
single new engine was bought. 

When the old light engines are used up it will be time to build 
new ones. These ought by all means to be independent of the cars 
for the reason stated and because it will be impossible to prevent the 
heat, noise and smell of the locomotive from annoying passengers 
at the other end of the car. 

I do not oppose the idea of light steam power, but I believe the 
plan outlined to be wrong, and I am surprised to find it advocated 
by a first-class railroad. T. A. WESTERVELT. 

Nov. 3 1897, 








[We thank our correspondent for this opportunity to emphasize 

some points which we have already touched upon in the description 
of the new steam motor car for the New England Railroad. The 
argument with regard to the use of old worn-out engines in what 
is likely to become one of the most important fields of passenger 
transportation is not sensible. The most convenient way to turn 
the motor cars around will be by the use of turntables. These are 
however, not essential to the success of the plan, because they 
may easily be turned on ‘“‘ Y” tracks, or in the manner that the 
large motor cars of the Twin City line, between Minneapolis and 
St. Paul, are turned. Those cars have but one set of controllers, 
and they are turned at each end of the runs by passing them 
around a city square. . If, however, a turntable is necessary, no 
extra help is required to operate it if it is equipped with an elec- 
tric motor in accordance with a plan that is outlined elsewhere in 
this issue. It has been demonstrated that on elevated railroads, 
where the interlocking signals are by no means few in number, 
one man is abundantly able to run the train in safety ; and while 
it would appear that a steam locomotive would necessarily require 
a great deal of attention, we have reason to believe that this com- 
bination may be safely handled in this way. These motor cars 
will be run on the railroad right of way and not through the 
streets ; the boiler will not require any attention between stations 
and the locomotive is as easy to operate as an electric motor. If 
necessary, it will be a comparatively easy matter to fit the boiler 
with an automatic stoker, which will dispose of the work of feed- 
ing the fire for an entire trip, and the water-level in this type of 
boiler may fluctuate enough without danger to effectually dispose 
of the question of the necessity of watchfulness in feeding the 
boiler. .To separate the locomotive from the car will defeat the 
chief object of the plan. The combination idea is one of its most 
valuable features, because in no other way can the subdivision of 
train units be carried out as in electric railroad practice, and 
the most valuable lesson,that steam railroad men have to learn 
from electric practice is the necessity of using small and frequent 
units in suburban service.—EDITOR. 
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The Edge Moor Water Tube Boiler. upper and lower headers and the tubes. The drums and headers 
are constructed entirely of flanged steel. The drums enter the 
The experience of the Edge Moor Iron Company, of Edge headers at their full area, to which they are connected by flanges, 

. Moor, Del., in the construction of steam boilers has been brought avoiding the necessity of cutting the drums to make a connection 
to bear in the production of a new boiler of the water tube type, for the headers, and creating a solid steam and water connection 
which we are glad to describe and illustrate in the accompany- between all drums without the use of outside connections. The 
ing engravings, from which the new features will be readily un- upper header is domed opposite each drum, thus avoiding large, 





derstood. flat surfaces. 
The boiler is constructed in four sections, consisting of drums, The tubes are expanded into the inner side of the lower header, 
and opposite each 
nD oeee err ee a tube a flanged oval 





hole is provided, 
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to give sufficient inclination to the tubes to insure a positive 
and rapid circulation. 

Special attention is directed to the arrangement of the baffle 
plates, which is such that the gases are forced to surround every 
part of the tube heating surface and the lower side of the drums, 
and enabling the gases to reach the stack through an under- 
ground flue, obviating the necessity of a heated sheet-iron con- 
nection in the boiler-room. By means of the construction of the 
headers, and their connections to the drums, unusually large 
water areas are obtained for circulation, which reduces to a 
minimum the usual contraction of circulation through these 
parts, and avoids the unsteady water level generally experienced 
under forced firing. 

The arrangement of the drums permits of obtaining a large 

liberating surface and storage capacity, as well as forming a solid 
water heating surface over the tubes, preventing loss by radia- 
tion, which cannot be altogether avoided where large spaces are 
necessary between the drums. 
- In general, while possessing to a great extent the best ele- 
ments of water-tube types of boilers, it has large areas for circu- 
lation; the gases are carried in close contact with all the effective 
heating surface, and practically, even in the largest sizes, there 
is one drum with the water and steam space of two or more, 
thereby insuring a steady water line, unimpeded circulation, 
effective heating surface, dry steam, quick response to unusual 
demands, and simplicity of construction with perfect accessibility 
to all parts. 

There are so many special features about each application of a 
boiler in practice that only a general consideration can be given 
in a brief description, and we believe that the builders will be 
glad to give further information. 








Electric Motors for Driving Turntables. 





The turning of locomotives and cars at division points and ter- 
minals is a source of much annoyance and no little expense to 
railroad companies. Workmen are not usually especially em- 
ployed for this service, but engine wipers and helpers about the 
engine-house are called upon each time the turntable is used. 
The number of men that usually assist in this work is four, two 
at each end of the table, and the time they lose from their regular 
duty is considerable, as they are frequently in the pit under an 
engine, in the engine-house or on top of an engine or in some 
other inconvenient place when called and their movements are 
often slow because there is no incentive to hurry. 

In our June issue, page 191, of the current volume a system for 
operating turntables by electric motors on the Chicago, Mil- 
waukee & St. Paul Railway was illustrated and we are now in- 
formed that a somewhat similar plan has been worked out on 
the Baltimore & Ohio Southwestern Railway. The general mas- 
ter mechanic of that road estimates that it costs 12 cents to turn 
each engine by band. Observing the delays and the expense at- 
tending them, one of the master mechanics about two and a half 
years ago worked out a plan for turning the 60-foot turntable at 
Chillicothe, O., by means of an electric motor. This motor was 
applied to an old car wheel by cast-iron spur gear wheels, so as to 
reduce the speed. The car wheel and motor were attached toa 
frame which was hinged to the gutter of the turntable, the car 
wheel to runon the circular rail or the track of the turntable. 
It was found that the weight of the frame, motor and car wheel 
was sufficient to give necessary adhesion so that the tractive force 
would easily turn any engine. 

On trial it waa found that the heaviest engine could be turned 
completely around in 56 seconds. The current is carried to the 
motor by an overhead wire which is connected directly over the 
center of the turntable by two brass rings insulated with hard 
wood so that a perfect contact is always obtained, thus furnish- 
ing a good conductor for the current to the motor. The current 
is controlled by a rheostat and switches, so that the motor may 
be run in either direction and at such speed as may be desired. 
This is done by a simple lever which is moved back and forth. 

The cost complete, including the motor, did not exceed $500, 


and after two and a half years’ use the deviée seems to be in 
excellent condition, and has given such good satisfaction that it 
was decided to operate the turntable at Park street, Cincinnati. 
O., in a similar manner, except that the current is taken under 
ground, and connection was made around the center cone of the 
table so that all wiring is concealed, thus presenting.a neater ap- 
pearance. 

The electrical power is purchased from the Union Depot Com- 
pany through a meter. The cost of this power for four months, 
viz., May, June, July and August, was $29. This turntable is 
used on an average of 50 times each day, thus making a cost of 
less than one-half cent for each time the table is turned, while if 
it was operated by hand, using the figures of the General Master 
Mechanic (12 cents for each engine), it would have cost $738, 
which shows a saving of $709, no allowance being made for re- 
pairs; the repairs, however, will never be very expensive. 








A New Armstrong Pipe Cutter. 





The engraving shows an improved form of the well-known No. 
3 pipe cutter, manufactured by the Arm- 
strong Manufacturing Company. This tool, 
it is claimed, is the strongest and most rapid 
working pipe cutter on the market, and it 
is also the cheapest; this by reason of its 
taking a larger range of pipe than any 
tool known that is made for a like pur- 
pose, viz., from 14 inches to 4 inches, inclu- 
sive. 

The change from the smallest to the larg- 
est size is made by simply raising a pawl and 
allowing the hooked bar to slide outward. 
To change to a smaller size the hooked bar is 
pushed in to the required size, when it is 
ready tocut. The thread on the handle is 
only u-ed to follow up the cut asthe cutter 
is revolved about the pipe. This cutter may 
be changed from a three-wheel to a one- 
wheel cutter by simply substituting rollers 
in place of the two cutter wheels at the end 
of hooked bar. 


Full information will be furnished our 
readers upon application either to the home 





iit 





New No. 3 Arm- 
strong PipeCutter. orice of the Armstrong Manufacturing Com- 
pany, at Bridgeport, Conn., or 139 Centre street, New York 


City. 








Sexton’s Omnimetre. 


A convenient form of calculating instrument, similar in prin- 
ciple to the well-known slide rule, has been devised by Mr. Sex- 
ton, who is connected with the Southwark Foundry and Machine 
Company, and placed upon the market by Messrs. T. Alteneder 
& Sons, of Philadelphia. The new instrument is in the form of 
circular non-absorbent disks of bristol-board, secured concentric- 
ally upon’a pivot fastening so that one may be revolved with 
relation to the other, and may be secured in any desired position 
by athumb screw. The disks, as shown in the accompanying 
engraving, carry concentric circles accurately divided into parts 
whieh are proportional to the logarithmic valves of the functions 
which they represent, and the principle upon which the instru- 
ment is arranged is that of the slide rule, namely, that the loga- 
rithm of the product of two numbers is equal to the sum of the 
logarithm of the numbers and the logarithm of the quotient of 
two numbers is equal to the difference of the logarithms of the 
numbers. 

A number of functions are given on the instrument, among 
which are logarithms, numbers, squares, square roots, cubes and 
cube roots, fifth powers and root, sixes, tangents, versed sines and 
secants. There are several forms of the omnimetre, and the 
most complete have all of these functions, while the less com- 
plete, sold at a lower price, have less of them. 
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The omnimetre which is before us is one of the most complete, 
the price of which is $3, while the other forms cost $2 and $1. 
The one with which we have experimented is a fine piece of 
work. The disks’are very well made and printed and the instru- 
ment is provided with a transparent arm bearing a fine radial 
line for the purpose of assisting in the calculations. The one 
illustrated is set in such a way as to permit of the multiplication 
of a number by 3. It will be noticed that the numeral 1 on the 
“‘B” circle (see the oblique, nearly vertical line at the lower side of 
the engraving) is opposite the numeral 3 of the outer or “A” 





Sexton’s Omnimetre. 


circle. To multiply 4 by 3 find 4 on the “‘B” circle and opposite 
it on the “A” circle is the answer 12. This is a very simple illus- 
tration, but it will serve to show the ease with which the instru- 
ment may be used. Though the processes make use of logarithms, 
no knowledge of logarithms is required in the use of the instru- 
ment. The omnimetre is copyrighted by Mr. Thaddeus Norris, 
of Philadelphia, who has devoted a great deal of careful atten- 
tion to the arrangement and construction of the instrument, and 
as far as a few simple calculations can be convincing of its value 
the omnimeire appears to be rery satisfactory. It is worthy of 
investigation. 








The Railroad Problem. 


At the three fall conventions of the New York Board of Trade 
and Transportation held during the month of October a number 
of valuable and interesting papers were read, among which was 
one upon The Extension of the Powers of the Interstate Commerve 
Commission by the Hon. Martin A. Knapp, Chairman of the In- 
terstate Commerce Commission, which gives a clear and thought- 
ful review of the railway question and of the legislation, which 
is necessary alike for the permanent advantage of the public and 
the railways. In opening his address he makes clear the impor- 
tant di-tinction between injustice by rate-cutting and injustice in 
rate-making. The Commission, Mr. Koapp claims, is powerless 
to ferret out the various devices by which preferential rates are 
obtained and to punish railroad officials for failure to observe 
their published schedules. These, he contends, ‘are discriminations 
between individuals, and should be placed in the catagory of mis- 
demeanors. No amendment in the law by Congress in the direc- 


tion of giving the Commission greater power in enforcing penal 








remedies for rate-cutting, he thinks, will meet the case, but the 
remedy may better be found in legislation which will remove the 
cause for this species of wrongdoing. In Mr. Knapp’s opinion, it 
can best be stopped in this way: 

How can rate cutting be stopped? The most efficient and avail- 
able remedy for this evil, in my judgment, is legalized pooling. 
The carriers should be permitted and encouraged to contract 
with each other for tne movement of competitive traffic, and 
thereby have it in their power to restrain and control the un- 
seemly strife which inevitably results in fluctuating rates and 
vicious discriminations. The benefits supposed to re- 
sult from railroad competition I believe to be greatly 
exaggerated. Those who uphold the present policy 
apparently assume that the public gets the same sort 
of advantage from competition between carriers as 

rom competition between producersand dealers gener* 
ally. That this is a mistaken and fallacious view I am 
fully persuaded. I do not see how anyone can derive 
benefit from competition in the matter of his daily 
wants, nnlees he isin asituation to choose freely be- 
tween two or more persons who are each able to sup- 
ply those wants. The objective value of competition 
rests in the power of selection, and he who is debarred 
from choice must be deprived of any direct advantage 
from the rivalry of others. As to most of our wants— 
broadly speaking—every person in every place has the 
opportunity to choose. And this liberty of selection is 
commonly enjoyed as to the ordinary needs of life, 
whether simple or complex. But in respect of railroad 
transportation only a few people comparatively are so 
situated as to have any available choice between car- 
riers. So that, without amplifying the argument, the 
simple fact is that only a small percentage of popu- 
lation, and an exceedingly small fraction of territory, 
are so located as to have any practical opportunity for 
selection in the matter of public carriage. To the great 
majority of people railway trapsportation is now a 
virtual monopoly. The result is thata few commercial 
centers and a few large shippers, having this power of 
choice, and finding their traffic indispensable to the 
carriers, secure great advantages of which the masses 
are deprived. It isentirely plain to me, therefore, that co-operative 
methods, the general discontinuance of competition in rates be- 
tween rival railroads, would tend strongly to remove the in- 
equalities which now exist, and prove a positive and substantial 
advantage to the great majority of producers and consumers. 

In advocating this plan of action, Mr. Knapp is advancing 
along the lines of the experience of railway management, not only 
in the United States, but in England and in all other countries 
where railways are not under State control. Such a course of 
action would undoubtedly secure that uniformity and stability of 
rates which all right-minded men desire. Mr. Knapp takes the 
ground that carriers should be allowed to combine their facilities 
to the end that wasteful warfare between them may be prevented 
and the economies of association applied to the business of public 
transportation. The Interstate Commerce Commission distinctly 
sets forth that such combination would inno way increase rates 
to the public, because it would be within the province of Congress 
to clothe the Commission with proper authority to enforce just 
and reasonable rates. Fair and workable laws, he says, should 
be enacted to protect the public interests against exorbitant rates 
and when there are secured, the public have no particular inter- 
est in the manner in which the business is divided between the 
several competing roads, The first question is of vital interest to 
the public, the second of little importance. 








Our contemporary the Railroad Car Journal is likely to work 
itself into a state of nervous prostration, or something else, ovei 
an alleged abduction of the Master Car Builders’ Association by 
the Master Mechanics’ Association. Who are the men in charge 
of the car departments, anyway? sis a 
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An automatic signal application on the normally danger plan 
using semaphore signals and switch indicators and providing pro- 
tection to trains by means of home and distant and advance 
signals at stations is the longest step in advance taken by railroad 
signaling in years, and we would direct special attention to the 
interesting description of the new work on the Illinois Central 
Railroad by Mr. W. J. Gillingham on another page of this issue. 





The painting of cars by means of compressed-air spraying ma- 
chines has been looked upon very conservatively by many car 
builders. They sometimes raise the objections of wastefulness of 
paint, inferiority of work and danger to the men from inhaling 
the fumes from the spray. The important improvements in rail- 
road work often have some slight objectionable features at first 
and in many cases these disappear as a result of experience. It is 
believed that the merits of air spray painting are likely to survive 
criticisms and to place this process among the valuable improve- 
ments of recent times in car work. The ruling question in this 
case is that of cost, and Mr. H. G. MacMastersin a paper which 
is presented in part in this issue shows the saving tobe 64 per cent. 
in painting a new box car over that of hand work, and the saving 
in truck work is even greater. In this comparison the cost of 





brushes and the paint lost in the spraying is not considered, but 
the saving in labor is large enough to overbalance a considerable 
loss of paint. There has been trouble in some cases with the un- 
even drying of the sprayed paint, but this has been found to be 
remediable by careful mixing of the paint and by using the proper 
amount of japan and linseed oil as a reducer. We are informed 
in a communication by Mr. MacMasters, that he uses less paint 
when applied by the jet than when put on by the brush, and this 
disposes of the statement that the jet scatters so much paint that 
it is wasteful. He has repeatedly taken weights and measure- 
ments to compare it with brush work. To those who are 
still doubtful of the advisability of spraying careful consideration 
of the paper referred to is recommended. 








’ Our English contemporary, The Railway Magazine, does us the 
honor to notice the paragraph in our October issue, commenting 
on the complexity of signals on English railroads and very cour- 
teously intimates that we would not have so many railroad 
wrecks if we did our signaling as thoroughly as the English do. 
Now thoroughness in signaling is absolutely necessary to safety, 
and we would be the last to slight its great importance, but we 
think our contemporary misunderstood us a little. We are among 
the greatest admirers and supporters of correct signaling, but 
we do not believe in using one more light or blade than is abso- 
lutely necessary to the safety of trains, and we repeat that the 
great number of signals used in English plants constitutes an 
argument for simple signaling. 








The comparatively large number of recent elevator accidents 
directs attention to the character of the automatic clutch de- 
vices which are intended to prevent the falling of elevators when 
the gearing of the koisting ropes breaks. In spite of the fact that 
good engineering talent is concerned in this branch of transporta- 
tion there seems to be an opportunity to offer a suggestion to the 
effect that it is not safe to rely upon the action of an automatic 
device which does not operate frequently. One of the funda- 
mental principles in railroad signaling requires a failure of the 
apparatus or sticking of the parts to give a danger indication, 
which directs attention at once to the apparatus and compels in- 
vestigation. This ought to be brought into elevator practice in 
such a way as to render it impossible to use the elevator if the 
safety devices are not in working order. It is unquestionably 
easier to make this suggestion than to apply it, but this is be- 
lieved to be the direction in which the safety devices of the 
future should be sought. 





The trouble caused by the destruction of the recordsof any de- 
partment of a railroad company is a calamity which must be ex- 
perienced in order to be appreciated. A fire in the general office 
building of one of the Western roads recently consumed the entire 
office records of several departments, including that of the Chief 
Engineer, whose maps and plans had been prepared at great ex- 
pense of money and effort. These may all be replaced, but 
records of the right of way, deeds and surveys cannot be replaced 
without going over the work from the beginning. It would cost 
less to provide a fireproof vault for such valuable property, and it 
is a matter for wonder that such precautions are not always 
taken. It is not unusual to find the tracings, drawings and val- 
uable papers which have accumulated for years in the conduct of 
railroad business stored in frame buildings where, perhaps from 
thoughtlessness, perhaps for the sake of economy and immediate 
convenience, they are not protected in any way against loss by 
fire. This applies to mechanical as well as to other departments 
and such an example as the one mentioned ought to call atten- 
tion to the true character of such so-called economy. Insurance 
cannot cover the loss of this kind of property and the best pre- 
ventive is the provision of adequate vaults. They may usually be 
constructed without great expense. The road referred to may be 
depended upon to furnish an example of one that will be thor- 
oughly equipped against such losses in future. , 
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The Anti-Scalping Movement. 





War to the death seems to be the programme in regard to the 
iniquitous incubus, ticket scalping, and it is time that this ne- 
farious business was absolutely done away with. It would not 
have lived so long if it had not had some strong support and as 
the props are one by one taken away the structure is rapidly fall- 
ing. It seems as if the business would soon have no leg to stand 
on. The roads are and have been ready to redeem tickets which 
are not used, and in some sections even the much vaunted sup- 
port of the organizations of traveling men has been lust to the 
scalpers. Pronounced action has been taken by them in the in- 
terests of legislation against scalping and in assisting in carry- 
ing out the laws. We have the lowest rates in the world and 
have also the very best service in the world, and why the passen- 
ger business of the country should so long have been allowed to 
be the feeding ground of a multitude of vampires is not easy to 
explain. With the influence of the Interstate Commerce Com- 
mission and the legislatures of 10 states as well as that of the 
Dominion of Canada all working in the same direction it is safe 
to predict that the death so long awaited is near at hand. The 
friends of anti-scalping laws and their enforcement owe much to 
the energy and persistency of Mr. George H. Daniela whose tire- 
less efforts in the crusade have done much to make this type of 
thievery disrepntable. 

The chief patronage of the scalpers has come from commer- 
cial travelers, and the most encouraging action yet taken is that 
of the National Association of Merchants and Travelers, in which 
the organization is on record in positive terms urging Congress 
tu pass the anti-scalping bill without delay. They say: ‘‘ Ticket 
scalping is a burden from which the transportation companies 
ought to be relieved, in common fairness, and also the citizen 
who travels infrequently and is not posted as to rates of fare and 
the methods of the scalper, should be protected from fraud in the 
purchase of tickets which will not be honored for passage, and 
from the inducement to lying and forgery, as against public 
morals.” 








THE PASSING OF THE WOODEN FREIGHT OAR, 


Freight car construction in this country is now in a positive 
transition stage, owing to the rapid approach of the steel car 
age. In trucks, it may be said that wooden transoms have almost 
entirely disappeard, though there are some few roads whose car 
superintendents are so benighted as to use them” on new cars. 
During the past year the wooden truck bolster has been the ex- 
ception, and the majority of new cars have metal truck bolsters, 
either of cast-steel, pressed steel or of the various forms built up 
from angles, tees, channels and plates, and some malleable cast- 
iron truck bolsters have been placed in service. Large numbers 
of pressed steel trucks are now made, and at least half a dozen 
companies are extensively engaged in building metal freight 
trucks. 

In the change from the wooden bolster to the metal one, a 
decided modification has been made in truck design, which places 
the springs inside the arch bars, suspending them from the ercss 
channels. This method admits of a much shorter bolster, the 
length being reduced from over 7 to 5 feet, and the distance 
between supports from 6 feet 3 inches to 4 feet. A much lighter 
bolster can be obtained by this improvement. A composite 
bolster 5 feet long and 8 inches deep with two 3 by 8 inch plates 
sandwiched between oak planks, weighs complete with center 
plate and side bearings about 400 pounds. When made of cast- 
steel, the weight is 280 pounds ; of malleable iron, 300 pounds and 
of pressed steel 320 to 365 pounds, As far as trucks are con- 
cerned, it may be said that current practice is to build them en- 
tirely of iron and steel. 

As we approach the car body, the first thing above the truck, 
the bedy bolster is found to be rapidly changing from wood to 
iron. It is true that iron body bolsters made of $ by 6, or 1 by 7 
inch rolled bars, have been used for years, but they were so badly 
designed that they would not carry the load of even 40,000 
pounds without excessive deflection and bending, thus throwing 





too much of the weight on the side bearings. Some roads have 
rejected this form and substituted steel eye beams, while others 
have developed the bar iron bolster into a good design, making it 
of much greater depth and width, and using malleable iron for 
the filling pieces; but neither the eye beams nor improved bar 
iron body bolsters can long hold a place, when compared with the 
ideal designs in pressed steel, by the Schoen Pressed Steel 
Company and the Bettendorf bolster by the Cloud Steel Truck 
Company. The bolsters designed by these companies appear to 
be almost perfect in the disposition of the metal to secure 
extreme lightness with sufficient strength. Body “bolsters built 
up of bar iron for 60,000-pound cars weigh as much as 780 pounds 
each, while those of presséd steel for the same capacity 
have been made as light as 500 pounds in one design ard 850 
pounds in another. It is possible that economy of material has 
been carried too far in some of these designs, and the metal is so 
thin in some parts that we doubt if it will resist corrosion and 
shock combined much over 10 or 12 years. This branch of car 
building is developing so rapidly and railroad methods are 
changing so radically that it may not be necessary to provide for 
over 12 or 15 years’ service. At the end of that period 60,000- 
pound cars may be as obsolete as 30,000-pound cars are now, and 
it may be desirable to replace them with equipment of much 
greater capacity. 


The upper framing of a box car of 40,000 pounds capacity is not 
very different from that of a 60,000-pound car. The upper work 
is principally for the protection of the lading, and is not intended 
to assist-in carrying the load. With this understanding of the case, 
many roads have found it an easy matter tochange cars of small — 
capacity to those having 50 per cent. greater capacity by putting 
in good body bolsters and deep truss rods. The center sills of 
freight cars are the most vulnerable part of the underframing. 
It is an old standing rule of the Master Car Builders’ Association 
that center sills must not be spliced, while other sills may be. 
The draft and buffing resistance is almost entirely on the center 
sills. For this reason they have received first attention when any 
improvement upon wooden sills has been attempted. 

Wooden draft timbers have always been the source of most 
frequent failures, and the cause of most repairs on wooden cars, 
and a better foundation for the draft rigging has Jong been de- 
sired. This fact has naturally led to the design of wooden cars 
with steel center sills, to which the draft gear is securely fastened. 
Such a design with 10-inch channels weighing 25 pounds per foot 
has been worked out, and some few cars built from it, but an 
extra cost of about $20 per car has prevented a more extended use 
of it. 


Steel end posts for box cars have been extensively used by one 
or two roads for a number of years; and box and stock cars with 
upper and under framing of steel were built by the Harvey Steel 
Car Company previous to 1893, Many of them are still in service, 
but as they cost more than wooden cars, and the capacity was not 
increased, their only advantage is a longer life and less cost for 
repairs, items which railroad managers have not found sufficient 
reasons for increased cost of new equipment. 

Malleable castings are rapidly coming into general use on 
freight cars, resulting in a reduction of 40 par cent. as compared 
with the weight of cast-iron formerly used. The common grey 
castings used on a box car weigh about 3,500 pounds and the re- 
duction in weight by the use of malleable iron is 1,400 pounds. 
It is found that sections + and # inch thick in malleable iron are 
sufficient for most car castings which were formerly made } or 
#inch thick. The advantages of malleable iron are now so thor- 
oughly realized that one or two car companies have found it nec- 
essary to build malleable iron foundries, and others will doubt- 
less follow. The same is true of some foundry companies cid 
ing grey iron castings to railroads for repairs. 

Coming now to the weight and carrying capacity of wooden 
cars, we find in it the principal reason why they cannot be used 
economically, when a greater capacity than 60,000 pounds is 
desired. Freight cars of this capacity will be most economical 
for local merchandise for many years to come, for, as the country 
becomes more thickly settled, this kind of traffic grows lai 














420 


AMERICAN ENGINEER, CAR BUILDER 








For short hauls and cars only partly loaded, large capacity and 
corresponding dead weight are neither desirable nor economical: 
For long distance grain haul, acar of larger capacity will be 
found economical and it will probably be built with a steel under- 
frame and wood upper structure. For coal and ore 80,000 and 
100,000-pound capacity steel cars will rapidly come into use. A 
steel car weighing 28,000 pounds will carry 80,000 pounds and 
one weighing 34,000 pounds will carry 100,000 pounds. Compare 
these weights with wooden cars of high capacity. The Chicago 
& Eastern Illinois Railroad has recently put into service a number 
of 80,000-pound capacity coal cars built with wooden sills and 
coal sides and they weigh 382,500 pounds, or 7,500 pounds 
more than a steel car of equal capacity. A coal car built 
by the Fort Wayne road for 70,000 pounds capacity weighs 
85,000 pounds, the dead weight being just one-half the paying 
load, and 10,000 pounds more than a ‘steel car having 10,000 
pounds greater capacity. A coal car of 100,000 pounds capac- 
ity, with steel underframe and wooden box, has been built 
for the Erie Railroad by the Michigan Peninsular Car Com- 
pany. The weight of this car is 40,000 pounds. The Schoen 
steel car, of similar capacity, weighs 34,100 pounds, a difference 
of 6,000 pounds in favor of the all-steel car. Tabulating the 
above to show the ratio of light weight to carrying capacity we 
have the following for coal and ore cars: 


Ratio of 
light weight to 

Light carrying 

Material. Capacity. Weight. capacity. 
dns sae bho 050346 cans 60,009 pounds. 25.000 41.6 per cent. 
MR Sch pak kpiidvsevsexeae 70,000 * 35.000 Ba ae 
ns 55 «suse sv oneus 80,00 * 32.500 ee, 
UE bacon Gas 20s bees es ones 80.000 " 28,000 aan sak 
Steel underframe........... 100,000 “* 40,000 | a ss 
Ati ae is biekasdvweewss 100,000“ 34,000 a. =e 


The above figures show plainly why the wooden car for coal 
and ore must go, and it is passing rapidly. We see no reason 
why steel underframes will not replace wood for large capacity 
grain cars. 

We have thus described the passing of the wooden ear, 
and in a future article will take up the advantages of steel cars 
more in detail. 








EFFECT OF BRAKEBEAM HANGING ON BRAKE EFFIOIENCY. 





It is regretted that space is not available to publish in full the 
paper presented by Mr. R. A. Parke on the Effect of Brakebeam 
Hanging on Brake Efficiency, recently read before the New York 
Railroad Club. 

Mr. Parke first raised the question of the advisability of using 
a braking power of 70 per cent. of the weight of cars in freight 
equipment, and 90 per cent. in passenger equipment; brake 
power being the ratio between the aggregate pressure of the 
brakeshoes upon the wheels and the weight of the car upon the 
wheels. Pressures of 70 per cent. of the weight of the cars are 
commonly used in freight service, while 90 per cent. is commonly 
employed in passenger service. The power on freight equipment 
ought to be increased in order to render more to it available 
when the cars are loaded. The ratio is, of course, lower when 
loaded than when empty, and the consideration of these ques- 
tions emphasizes the importance of improving the conditions, 
particularly of freight brakes, and every one must admit the 
value of any improvement in the means for increasing the ratio 
on passenger cars. The paper showed that even with the pres- 
ent pressures there is more tendency to slide the wheels of freight 
cars than those of passenger cars, in spite of the much greater 
brake power of the latter equipment. This was due to several 
causes, among which was the fact that the shorter length of the 
freight cars permitted inertia to act in a way to tend to tip the 
car forward in stopping so as to cause the pressure to be much 
greater on the front wheels than on the rear ones of each truck. 

The amount of this transfer is not known, but it is perfectly 
clear that some transfer does take place,as may be seen by 
watching a truck of a passenger car just as it is coming to a 
stop at a station. The reason for the transfer is that the ad- 
hesion of the rail acts as a retarding force when the brakes are 
applied, and as this retarding force is applied at the lowest point 






on the wheels a tendency to tip about the center of gravity oc- 
curs, which causes the transfer of weight. This tipping of the 
trucks throws some of the weight that ordinarily is carried on 
the rear wheels to the front wheels, and relieving the weight on 
the rear wheels tends to make them slide more easily and re- 
duces the braking power to that dependent upon the weight 
that remains upon the wheels that carry the lightest load. It is 
necessary to use less pressure On the rear wheels as long as equal 
pressures are used on all the wheels in order that the pressure 
may not be too great for the rear wheels and cause them to slide. 

The purpose of the paper may be stated to be to provide a plan 
whereby the brakeshoe pressure may be proportioned to the actual 
pressure of each of the wheels upon the rails. It was incident- 
ally intended to provide means whereby the tendency for the car 
and the truck to tip during the stop might be reduced. It is 
evident that a solution of these problems would render it possible 
to greatly increase the efficiency of the brakes. 

The solution found may be briefly stated to be the use of inside 
hung brakebeams and of hangers inclined away from the wheels, 
the tendency of which is to decrease the pressure of the brake 
shoes on the rear wheels and increase the pressure of the shoes 
on the front wheels. The sketches of trucks fitted with beam ; 
hung in this way, presented in the abstract of the paper, will make 
the reason plain, and will show the effect of the brake hangers in 
carrying components of the thrust of the brakeshoes to the truck 
frame, the reactions of which bring about the increase of pressure 
on the shoesof the front axle and decrease the pressure on the shoes 
on the rear axle. It is also evident that these reactions in the 
hangers will tend to a certain extent to correct the tendency for 
the trucks to tipped by inertia. It should be noted that reversing 
the motion of the train reverses the conditions and the hanging 
that is correct for one direction is equally correct for the other. 

The possible effect of the hangers toexaggerate the tilting of the 
trucks may be seen in a passenger truck when the brakes are out- 
side hung. In this case the forward hanger pulls the front end 
of the truck frame down and the rear hangers tend to push the 
rear end up. From this it will easily beseen that the inside hang- 
ing will reverse these thrusts. 

The advantages offered by these suggestions by Mr. Parke are 
the following : The release springs become unnecessary because 
the brakebeams will of their own weight tend to fall away from 
the wheels ; the efficiency of the brakes will be increased in the 
emergency applications from 10 to 15 per cent. without danger of 
sliding the wheels; the distance in which a passenger train, go- 
ing at a rate of 60 miles per hour, can be stopped, will be decreased 
by about 200 or 250 feet ; and these improvements may all be had 
without any increase of the expense of building or maintaining 


_equipment. 


We would like to dwell upon many of the very interesting 
points mentioned by the author of the paper, but cannot do so 
here, and must content ourselves with this brief summary. If 
these paragraphs induce our readers to study the paper itself our 
purpose will be carried out. We believe it to be #he most im- 
portant contribution to the literature of the air-brake since the 
publication of the results of the Burlington brake tests. 








NOTES. 





The conversion of old consolidation locomotives into eight- 
wheel switching engines is practised at the Mt. Clare shops of the 
Baltimore & Ohio. The pilots are removed, the front ends of the 
frames are cut off and the front truck is eliminated. 





The Chicago & Northwestern is making extensive additions to 
its block system and now has it in use between Boone and Clin- 
ton, Ia. Block signals are now in use between Chicago and 
Minneapolis, and very soon the road will -have it in operation on 
800 miles of its line. The blocks average four miles in length and 
the system is operated by the station operators, like that of the 
Chicago, Milwaukee & St. Paul Railway. 





Intearing up a siding on the Straitsville division of the Balti- 
more & Ohio Railroad recently the section men discovered that 
\ 


\ 
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several of the rails had been made in 1863. Subsequent investi- 
gation revealed the fact that these rails were part of a lot that 
were bought in England during the war at a cost of $125 per 
ton in gold. The rails were still in very fair condition and for 
light motive power would last ten years longer. 





The average fare per passenger for the busy hours on the Metro- 
politan Traction Company’s lines in New York City is shown by 
President H, H. Vreeland in a paper read at the Street Railway 
Convention to be but 23 cents. This is for the hours when crowds 
are going and coming to and from their work and the low rate is 
due to the large numbers of transfers. One out of three passen- 
gers is transferred and a ride of 25 miles may be had for one five 
cent fare. 





Much gratification is expressed at the War Department over 
the report received of atest at Sandy Hook of the new Crozier- 
Buffington 12-inch disappearing gun carriage. The test was for 
rapidity alone, as the carriage had successfully passed other re- 
quirements. No carriage of that size had been tested before, and 
there was some doubt as to its utility, Ten rounds were fired in 
16 minutes and’ 57 seconds under adverse conditions. A high 
wind and a beating rain interfered with the test, and in addition 
the gunners were not familiar with the workings of the new car- 
riage. 

The new Heilman electric locomotive was tested Nov. 12, 
before a great gathering of European railway men. The trial 
trip was from Paris to Nantes, over the Western Railway. The 
train hauled by the locomotive weighed about 200 tons. The 
trial was intended chiefly to illustrate the reduction of vibration 
and the regularity of movement of the new machine. This was 
demonstrated, but the speed did not exceed eighteen miles an 
hour. The directors of the railway company are reported to be 
pleased with the success of the locomotive, and it is etated that 
they have decided to adopt it. We doubt the adoption or the 
satisfaction. 


The engine columnms of new battleships have been made of 
nickel steel and according to a recent report by Chief Engineer 
E. R. Freeman, U.S. N., the nickel steel was preferred on ac- 
count of its toughness, in spite of the fact that the tests showed 
high carbon steel used in similar columns to have somewhat 
better physical characteristics than the nickel steel. A severe 
cold bending test told in favor of the nickel steel, although the 
elongation and reduction of area were in favor of the high carbon 
steel. The nickel steel columns tested were all accepted, while 
some of the others were not because of defects which the anneal- 
ing jailed to overcome. 











The use of wood in the construction of German naval vessels is 
restricted as far as possible owing to the experience of the battle 
of the Yalu. Herr A. Dietrich, quoted in the Proceedings of the 
United States Naval Institute, says that in the new German ships 
wood is used only in a few minor parts. The decks and ceilings 
are of metal, protected by linoleum or cork where necessary. 
The chart houses and captain’s rooms on the bridges are all of 
steel, and aside from the furniture of the officers’ quarters and 
the shelving in the ammunition rooms there is very little wood 
about the ships. Signal masts and flag poles are of steel, and 
wood is not used for hand rails. The object is to increase the 
fighting capacity by rendering the ships less likely to burn, re- 
ducing the dangers of flying splinters and reducing the weight of 
the ship so that more weight may be put into ordnance and 
armor. 


The practice adopted by the French navy for the preservation 
of boilers not in use is different from that generally in vogue, 
and it is worth at least making a note of. They seem to take the 
bull by the horns. Instead of emptying the boiler, they fill it 
completely full of fresh water, and then add to the water a cer- 
tain amount of milk of lime or soda. The solution used is not so 
strong for boilers with small tubes ; it is intended to be just suf- 
ficient to neutralize any acidity of the water. Particular atten- 
tion is given to the outsides of the tubes, if they are not to be 
used for along time. They are painted with red iead or coal tar 





as far as they are accessible, and for the rest a protective coating 
is obtained by burning tar, the smoke of which will form a coat 
ing of soot. Besides this, the boiler casing is closed and kept air- 
tight, after some quicklime has been placed inside.—American 
Machinist. 





A combination of the alternating and direct eurrent systems 
for electric light and power circuits for large cities is advocated 
by Louis A. Ferguson in a paper before the Assoviation of Edison 
Illuminating Companies. The advantages to be derived are the 
saving of two-thirds of the cost of fuel and more than that pro- 
portion of the cost of labor by removing the steam plants from 
sub-stations. A large central station plant, with alternating 
current distribution and transformers at the sub-stations, is advo- 
cated as a much better plan than that now in general use. The 
labor charge at the central station need not be increased, and by 
this method of distribution the most satisfactory means for pro- 
viding for a fluctuating load-line may be found. The Edison 
Electric Illuminating Company of Brooklyn has adopted this 
method of distribution for the development of outlying territory, 
and is now installing apparatus on a large scale. 





The case of the engineers in the navy, to which we have given 
so much attention, is in the hands of a board consisting of the 
following officers: Capt. W. T. Sampson, Commander of the 
battleship Jowa; Capt. A. S. Crowninshield, Chief of the Bu- 
reau of Navigation; Capt. Robley D. Evans, of the Lighthouse 
Board. Capt. Alexander H. McCormick, Commander Joseph N. 
Hemphill, Lieut.-Commander Richard Wainwright and Lieut. 
Albert L. Key, representing the line. Engineer-in-Chief George 
W. Melville, Chief Engineer Charles W. Rae, of the Jowa ; 
Chief Engineer George H. Kearny, and Past Assistant Engineer 
Walter M. McFarland are the staff representatives. This board, 
with Assistant Secretary Roosevelt as its president, came to an 
agreement Nov. 8, which, when perfected, is to be put into the 
form of a bill and presented to Congress with the endorsement of 
the Secretary of the Navy. This action is understood to be along 
the lines of a plan reviewed in a recent editorial in this journal. 





A novel proposition was made not long ago to the Receivers of 
the Baltimore and Ohio Railroad. This road has a branch 
running from what is known as Alexandria Junction, near 
Washington, to Shepherd’s on the Potomac River, where a car 
ferry is operated in connection with the lines leading south from 
the capital. A professor of an eastern college desired to lease 
this short stretch of track for the purpose of educating young 
men in practical railroad work. In his letter he explained that 
he thought there was a wide field for bright and energetic boys 
who could be thoroughly well grounded in the practical side of 
railroading provided they could be educated on a regular line of 
road. He believed that by the employment of veteran railroad 
men as teachers that the boys could profitably spend two or three 
years working as trainmen, firemen, engineers, switchmen, 
station agents, and in other capacities required in the railroad 
service. Asthis branch is of considerable value, the Receivers 
were compelled to decline the offer. 





Improvements on the Monon have been completed, the result 
of which is a material increase in the weight of trains which 
may be hauled over the road. These improvements consisted of 
the eliminaiion of curves and the adjustment of grades at three 
places, the most important work being at Cedar Lake, Ind. Here 
five curves were rectified, one of one degree, three of two de- 
grees and one of three degrees having been replaced by tangents 
and one one-degree curve, also a curve of five degrees and thirty 
minutes was reduced to three degrees. Instead of a series of 
grades ranging up to 1.66 feet to the 100 feet in each direction, 
the profile has been converted into a practically’uniform grade in 
one direction with a maximum of .47 in 100 feet, or 25 feet per 
mile. One dip formerly having grades of 1 foot in 100 in one 
direction and 0,6 in the other is entirely removed and replaced 
by a grade of 0.09 per 100 feet, or 4.75 feet per mile. By these 
changes, which were planned by Mr, Ferd Hall, Chief Engineer 
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of the road, an increase of the possible weights of trains of from 
29 to 40 cars per train has been obtained. 


The largest power plant in the world will be erected by the 
Metropolitan Street Railway Company of New York for the pur- 
pose of furnishing power for the 218 miles of its street railroads. 
The plant will comprise 11 cross-compound condensing engines 
of 6,600 horse-power each and 87 water tube boilers of 800 horse- 
power each. Storage capacity for 9,000 tons of coal will be pro- 
vided, the coal being stored in the’upper story of the power-house 
so that it may be delivered to the boilers by gravity. The current 
from the power-house at 6,000 volts will be carried to sub-stations 
where static and rotary transformers will convert it to 550 volt 
currents for the conduits. The total horse-power of the plant will 
be over 70,000, which is far in excess of that of any steam plant 
now in existence. This will be a most interesting example of 
power distribution from'a central station and much is expected 
from the consolidation of the power units of the four present 
stations into one. Thecable system will be replaced by elec- 
tricity and the underground trolley will be used for the whole of 
the system. 

Rumors of pretty nearly every possible and impossible calam- 
ity that could influence the prices of stocks to decline were cir- 
culated the first week in November and among them was one to 
the effect that our country was soon to be invaded by the armies 
of Spain and we suspect the authorship‘of the following bogus 
dispatch which appeared in the New York Sun may be traced to 
a waggish broker who enjoys the acquaintance of Mr. George 
H. Daniels, General Passenger Agent of the New York Central. 
“Washington Special.—It is unaerstood that Sefior De Lome has 
telegraphed to New York for a time table of the New York Cen- 
tral & Lake Shore railroads, as he wishes to know which will 
be the most convenient train for the Spanish Army to take from 
New York to Chicago. It is understood that the New York 
Central officials, with a spirit of patriotism which other roads 
will do well to follow, have refused to send the time table. This 
will necessitate the Spanish Army going to Chicago via the Erie 
Canal. If cold weather sets in within the next few weeks, the 
canal will be frozen, and the Spanish Army prevented from 
reaching Chicago. This should have a good effect on the 
Granger stocks,” 











The improvements on the main line of the Baltimore & Ohio, 
west of and between Martinsburg, W. Va., and North Mountain, 
were completed November 1. They cover a distance of nearly 
four miles, starting three miles west of Martinsburg, and extend- 
ing some distance west of Myers Hole, which is near the North 
Mountain station. At Myers Hole the line was changed, taking 
out some very objectionable curvature, and the roadbed was 
raised nearly 15 feet, eliminating two grades of 42 feet per mile, 
which came together at Myers Hole and substituting therefor an 
almost level track. This point on the road has always been a 
dangerous oneand many freight wrecks have occurred there. 
Apart from doing away with the dangerous feature of two sharp 
down grades coming together, as was the case in this instance, 
the saving in operation of the road by the change will be very 
large, as it enables the tons per trainto be greatly increased and 
reduces the liability to accident to the minimum. At Tablers, 
the roadbed has been lowered about 13 feet, and the same at 
Tabbs, besides taking out objectionable curvature and reducing 
the rate of grades at these points from 42 feet per mile to 10 feet 
per mile, thus increasing the number of tons that can be hauled 
per train. Though these improvements have cost quite a sum of 
money, the expenditure is fully justified by the great saving in 
the cost of operation. 





Old windmill gearing was the subject. of a note recently pre- 
sented by Mr. C. W. Hunt to the American Society of Mechanical 
Engineers. The gearing usually consists of a face wheel of about 
10 feet pitch diameter, into which a small lantern wheel about 
28 inches in diameter meshes. Mr. Hunt said: 


mill, which had been built 60 years before. The face wheel teeth 


were being renewed, and the owner informed me that the first set 


In 1889 I visited — 
a windmill in Holland with gearing similar to the Nantucket ~ 


of teeth were replaced 30 years ago, and as these teeth had been 
in service 30 years he was again renewing them, evidently con- 
sidering the ‘‘life” of gear teeth as 30 years. They were also re- 
newing the main shaft, which had been in since the mill was 
built. The mill was used for grinding grain, and ran day and 
night, probably 18 to 20 hours per day for the entire time. The 
gear teeth were greased with tallow. Thesmall wear of the teeth 
in service where the working pressure must be quite large for 
wood surfaces may be accounted for by their elasticity. The 
teeth of the face wheel, and especially the long rundles of the lan- 
tern wheel, are decidedly elastic, and when the pressure of the 
teeth is great they spring enough from the geometric lines to pre- 
vent all sliding of the surfaces in contact during the time that the 
pressure is great. The sliding of the surfaces takes place only at 
the beginning and ending of the tooth action, when the pressure 
is comparatively light. 





The annual report of the General Superintendent of the rail- 
way mail service shows that at the close of the year there were 
1,164 railroad postoffice lines, manned by 6,854 clerks; 33 electric 
and cable lines, with 102 ‘clerks; 42 steamboat lines, with 57 
clerks; making total number of lines 1,239, and total number of 
clerks 7,013. In addition to these there were 311 clerks assigned 
to duty at important junctions and depots, and 238 detailed to 
clerica! duty in the various offices of the service, making a grand 
total of 7,562 clerks. The miles of railroad covered by railway 
postoffice car service was 154,225; of electric and cable, 303; and 
of steamboat lines, 7,459. The grand total of miles traveled of 
all classes of service was 282,830,031. There were 654 whole cars 
in use and 173 in reserve, and 2,026 apartments in cars in use 
and 540 in reserve. The number of pieces of all classes of mail 
matter distributed on the cars during the year was 11,571,540,680 
exclusive of registered matter and city mail. Of registered 
matter there were 16,256,663 pieces in all. The amount of city 
mail distributed for stations and carriers during the year aggre- 
gated 462,469,640 pieces. The increase of ordinary mail handled 
over the previous year was 3.7 per cent. A comparative table 
covering a period of 10 years shows that there has been an _ in- 
crease in amountof mail handled of 77.2 per cent. and an in- 
crease in the working force of 48.6 per cent. 





The provision of car sheds for housing passenger cars was 
strongly urged by Mr. J. A. Gohen, of the C,. C,, C. & St. Louis 
Railway, in a recent paper before the St. Louis Railway Club. 
Among the advantages urged in their favor was the protection of 
the equipment from the weather, and in discussing the subject 
Mr. G. W. Rhodes suggested that there was no need of the fine 
finish put upon the outside of cars, and that it would be better 
to provide them with such finish as would withstand the weather 
without the necessity of housing. There was no more reason for 
giving a piano finish to the outside of cars than for treating 
houses in the same way. This may make car painters squirm, 
but the suggestion is based upon good business principles. In 
.this connection it is interesting to note to what extremes the 
matter of piano finish is carried on English cars, The Railway 
Magazine (England) states that the famous chocolate and white 
cars of the London & Northwestern receive no less than 16 coats, 
distinguished as follows : 

Three coats of “ white priming’ (white lead, linseed oil and 


- turpentine). 


Four coats of ‘‘ filling up.” 

One coat of red staining. This shows any surface inequalities, 
and the whole has to be rubbed down with pumice stone and 
water until not a particle of red remains. ' 

The other coats are distributed as follows: 

PANELS—WHITE. 

Three coats of lead. . 

One coat of Kremnitz white. 

One coat of enamel, 

Three coats of varnish. 


BODY—CHOCOLATE. 
Two coats of lead, 
One coat of brown, : 
One cvat of lake (carmine, a very expensive color), 
One coat of enamel. 
Three coats of varnish. 
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Personals, 





Mr. C, J. Snook has been appointed General Manager of the 
Texarkana & Fort Sinith. 


Mr. Edwin L. Moser, Mechanical Engineer, Philadelphia & 
Reading, at Reading, Pa., for the past six years, has resigned. 


Mr. F. J. Ferry, Master Mechanic of the Louisville, Henderson 
& St. Louis, died at Cloverport, Ky., Nov. 4, at the age of 52 
years. 


Mr. A. A. Patterson, Jr., President of the Milwaukee, Benton 


Harbor & Columbus, has also been chosen President of the South 
Haven & Eastern. 














Mr. Henry W. Gays, General Manager of the Chicago, Peoria 
& St. Louis, has been appointed General Manager of the St. Louis 
Chicago & St. Paul also. 





Mr. A. S. Boswerth has been appointed Purchasing Agent of 
the Maine Central, with office at Portland, Me., and the office of 
Supply Agent is abolished. 


Mr. W. J. Miller has been appointed Master Mechanic of the 
Southern Division of the Kansas City, Pittsburg & Gulf, with 
headquarters at Shreveport, La. 








Mr. Joseph Billingham, Master Mechanic of the Baltimore & 
Ohio at Garrett, Ind., has been appointed Master Mechanic of the 
Pittsburg Division at Glenwood, Pa. 





Mr. Samuel Thomas has been elected Vice-President of the 
Charleston & Western Carolina, with headquartere at Augusta, 
Ga., to succeed Mr. W. A. C. Ewen, resigned. 


Mr. R. C. Fraser, late of Fraser &Bailey. railroad supplies, has 
just been appointed Eastern representative of the Schoen Brake- 
shoe Company, with offices at present in Boston. 


Mr. T. L. Dunn has been appointed Chief Engineer of the 
Maine Central, with office at Portland, Me., and will have charge 
of all matters relating to maintenance of way, bridges and build- 
ings. 











Mr. J, G. Livingston has resigned as Purchasing Agent of the 
Lexington & Eastern to accept the position of General Super- 
intendent of the Interoceanic Railroad of Honduras, Central 
America. 





Mr. W. J. Craig, heretofore General Freight and Passenger 
Agent of the Charleston & Western Carolina, has been appointed 
General Manager of the same road, with headquarters at 
Augusta, Ga. 





Mr. W. White, Jr., Assistant General Foreman of the Pennsyl- 
vania shops at Wellsville, O., has been appointed General Fore- 
man of the Illinois Central shops at Freeport, Ill. He takes the 
new position Dec. 1. 





Mr. C. F. McDermott, General Foreman of the Baltimore & 
Ohio shops at South Chicago, IIl., has been appointed Master 
Mechanic of that road at Garrett, Ind., to succeed Mr. Joseph 
Billingham, transferred. 


Charles W. Reiff, Traveling Passenger Agent of the New York 
Philadelphia & Norfolk, died at his home in Philadelphia from 
typhoid fever Nov. 9. Mr. Reiff was 39 years old and had been 
in the service of the company for nearly 20 years. 


Mr. C. B. McCall has resigned as General Manager of the 
Litchfield, Carrollton & Western, and the office has been abol- 
ished. Mr. T. W. Geer, formerly Trainmaster, has been ap* 
pointed General Superintendent, with headquarters at Carlin™ 
ville, Il. 











Mr. M. F. Bonzano, General Agent for the Receiver of the 
Columbus, Sandusky & Hocking, has heen appointed Superin- 
tendent and Chief Engineer of that road, with office at Colum- 
bus, O., and the position of General Agent for the Receiver has 
been abolished. 


Mr. J. B. Braden, formerly Assistant Superintendent of Motive 
Power and cars of the Wheeling & Lake Erie, has been appointed 
Superintendent of Motive Power and Cars of that road, with 
headquarters at Norwa'k. O , to succeed O. P. Dunbar, deceased. 


Mr. J. E. Galbraith, who has been appointed Traffic Manager 
of the Cleveland Ferminal and Valley Railroad Company, with 
headquarters at Cleveland, will also be the General Agent of the 
Baltimore & Ohio at that point. These two positions were for- 
merly held by Mr. L. Rush Brockerbrough, who is now General 
Freight Agent of the Baltimore & Ohio lines west of the Ohio 
River, with headquarters at Pittsburg. 


Mr. George W. Ristine, Receiver and General Manager of the 
Colorado Midland, was on Oct. 26 chosen President of the re- 
organized company, which took charge of the property Nov. 
1. Mr. Ristine was appointed Receiver of the road May 
1, 1895, and for three years previous to that date was General 
Manager of the United States Car Company at Chicago. He was 
formerly General Manager of the Erie Dispatch. 











Mr. E. W. Grieves has resigned as Superintendent of Car De- 
partment of the Baltimore & Ohio to engage in other business, 
and the office has been abolished. The duties will be assumed by 
Mr. Harvey Middleton, General Superintendent of Motive Power. 
Mr. Grieves has been with the B. & O. since 1884 as Master Car 
Builder and Superiotendent of Car Department, and was former- 
ly for 16 years with the Harlan & Hollingsworth Company, of 
Wilmington, Del., as Chief Draughtsman and Foreman. 





Mr. Oliver . Dunbar, Superintendent of Motive Power and 
Cars of the Wheeling & Lake Erie, died suddenly at Norwalk, O., 
Oct. 30, of apoplexy: He was born at Hartland, Vt., Jan. 9, 1835, 
and had been in railway service since Oct. 24, 1854. His first 
work was as fireman on the Cleveland & Toledo, and after that 
he was, until September, 1858, Machinist and Locomotive Engi- 
neer on the same road. He served six months as Locomotive En- 
gineer on the New Orleans & Jackson. For15 years he served 
in the same capacity on the Cleveland & Toledo and the Lake 
Shore roads. In July, 1875, he was appointed Master Mechanic 
of the Canada Southern and remained in that position until Feb. 
1, 1888, when he became General Master Mechanic of the Wheel- 
ing & Lake Erie. He was appointed Superintendent of Motive 
Power and Cars of the same road last April. 





Thomas Doane, C. E., who built the famous Hoosac Tunnel, 
and had charge of many other important engineering works, 
died at Townsend, Vt., Oct. 23, at the age of 76 years. He was 
born at Orleans, Mass., in 1821, and was educated at the An- 
dover Academy. After graduating, he entered the office of 
Samuel M. Felton, of Charlestown, Mass. From 1847 until 1849 
he was resident engineer of the Cheshire Railroad at Walpole, 
N. H. In December, 1849, he returned to Charlestown and 
opened an office, where he carried on his profession of civil en- 
gineering and surveying. In 1863 he was appointed Chief En- 
gineer of the Hoosac Tunnel. He located the line of the tunnel 
and built the dam in the Deerfield River to furnish water power. 
In 1869 he went to Nebraska, where he built 240 miles of the 
extension of the Chicago, Burlington & Quincy. In 1873 he 
was reappointed Consulting Engineer of the Hoosac Tunnel, and 
on Feb, 9, 1875, upon the opening of the tunnel, he ran the first 
locomotive through it. In 1879 he was appointed consulting 
and acting chief engineer of the Northern Pacific for one year, 
and since the expiration of that time he has been located at 
Charlestown, Mass. 








Books Received. 





A FIELD MANUAL FOR RAILROAD ENGINEERS. By J. C. Nagle, M. 
A,, M. C. E., Professor of Civil Engineering in the Agricultural 
and Mechanical College of Texas. First edition, 12mo, morocco 
flap. New York, 1897: John Wiley & Sons. Price, $3. 

This book is intended for field use, and in order to render refer- 
ence to its information easy a uniform notation has been adopted. 
Greek letters have |,cen avoided except in a few cases, andasingle — 
letter has been used to indicate an angle. The figures have been 
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madés self-explanatory as far as this could be done, and the neces- 
sary explanations have been reduced toa minimum. The arrange- 
ment of algebraic equations by which each has a distinct line 
permits of reading them easily. The author assumed a knowledge 
0 igeometry and trigonometry on the part of the reader and used 
higher branches only in the derivation of a few formulas for trans- 
ition curves. The book was intended for use in the class-room as 
well as in the field. The following is the arrangement of the chap- 
ters: 

Chapter I. gives briefly the general method of making Recon- 
noissance; Chapter II. treats of Preliminary Surveys; while Chapter 
IfI relates to Location. 

Chapter 1V., on Transition-curves, follows the method adopted 
by Professor Crandall, and enables one to locate the transition- 
curve with rigid accuracy where such is necessary. Approximate 
methods are also given by means of which the curve may be as 
easily located as any of the more limited easement curves ordi. 
narily met with. 

Chapter V., on Frogs and Switches, contains all that is necessary 
for their location. The formulas have been arranged to give the 
desired quantities in terms of the frog number whenever the re- 
sulting equations would be easier of application than the trigono- 
metric ones usually given. The turnout tables are unusually full 
and give not only the theoretical lead but the stub lead as well, 
from which the practica! lead can be at once found when the 
length of switch-rail is known. 

Chapter VI., on Construction, tells how to set slope-stakes, and 
gives simple methods for computing areas and volumes either di- 
rectly or by use of tables. A short table of prismoidal corrections 
is given for end sections level, and also a formula for three-level 
sections, by means of which a suitable table may be computed if 
desired. 

The tables at the end of the book have been arranged with a view 
to ease of reference. A table gives the functions of a one-degree 

-curve, other tables give the logarithmic and the natural functions 
The degree curve is defined with reference to a unit chord shorter 
than 100 feet for curves of over seven degrees and the curve tables 
are made to agree with this definition. Tables of co-ordinates of 
transition curves and deflection angles. [n the tables vertical lines 
have been omitted wherever practicable, which renders it easier to 
consult them. All the trigonometric tables are given to five places, 
and the others were carried out to as many places as their char- 
acter dsmanded. A number of convenient tables are given at the 
end of the work suchas slopes for topography, rise per mile of var- 
ious grades, material required for one mile of track and conversion 
tables for metric and English measures. It is a convenient book 


and is an improvement upon others which have been brought out 
for similar purposes. 


THE IMPERIAL UNIVERSITY CALENDAR, 1896-97. Imperial Uni- 
versity of Japan, Tokio. Published by the University, 1897. 


“LHE ENGINEERING MAGAZINE, published by Mr. John R. Dun- 
lap, has inaugurated a European edition published simultaneously 
with the American edition. The scope of the magazine is not to be 
limited by either national or geographical boundaries, but. as the 
prospectus puts it: ‘‘ The world is its field and to make the world’s 
best engineering practice available everywhere is its central pur- 
pose.” Ten special articles and the engineering index will appear 
_ simultaneously in both editions. The editorial department of the 
foreign edition will be in charge of the following engineers: Civil 
Engineering, Mr. H. Graham Harris; Electrical Engineering, Mr. 
James Swinburne; Mechanical Engineering, Mr. W. Wonby Beau- 
mont, and Mining and Metallurgy, Mr. David A. Louis. These de- 
partments will contain comments upon topics of current interest, 
and will be conducted after the manner of the corresponding de- 
partments of the American edition. Messrs. Charles B. Going and 
H. H. Supplee are the editors of the American edition. We wish 
our contemporary success in the new enterprise. 








Trade Publications. 





Tuk CoMPosITE BRAKESHOR COMPANY has issued a 16-page 
pampbliet containing testimonials from railroad officers in New 
England having used the composite brakeshoes. The names of 
prominent roads outside of New England using these shoes ex- 
clusively might have been added, but the list includes only what 
may be termed home roads. Among them are many electric lines. 


Bryant SaAwine MAcHINEs.—The Q & C Cumpany, of Chicago, 
present a general idea of the different sizes and capaeities of their 


cold sawing machines in an illustrated standard size (9 by 12 inches) 
pamphlet of 24 pages. Sixteen different sizes and styles of ma- 
chines are shown, and information is given with regard to saw 
blades. There are two long lists of users of this machinery, which 
include many well-known railroads and manufacturing concerns, 


Sixty MiInutT&s BETWEEN PHILADELPHIA AND ATLANTIC CITY 
is the title of a neat folder recently issued by the Philadelphia & 
Reading for the purpose of stating facts and figures regarding the 
fast train which ran between Philadelphia and Atlantic City last 
summer. An engraving gives a reproduction of a photograph of 
the train, and the folder gives in concise language an account of 
the train, details of weight and information about the cars and the 
locomotive, as well as a detailed record of the time made by the 
train during July and August. Those who desire to preserve this 
information in convenient form will be glad to send for a copy of 
the folder. Mr. Edson J. Weeks is the General Passenger Agent of 
the company, with office at Philadelphia. 








Friction Tests of ‘““Diamond §8’’ Brakeshoes. 





Our illustrations show the construction of the new “Diamond 
S” brakeshoes recently placed upon the market by the Sargent 
Company. The engravings show the construction to be a body of 
cast-iron surrounding a bundle of strips of expanded metal, cut to 
the proper shape and placed in the mold bafore the pouring. The 
result is a solid casting with a network of soft steel, running from 
end to end. One of the illustrations shows the bundle of expanded 
metal, another shows a cross-section through the shoe exposing 
the ends of the meshes and the third gives a view of the wearing 
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The “‘ Diamond S$” Brakeshoe and Steel Strips. 


surface of the shoe, in which the cust iron is divided into diamonds 
by the expanded metal. 

An excellent and uniform quality of soft steel is required by the 
expanding process and as the cast-iron brakeshoe mixtures used 
by this company are from a standard formula every precaution is 
taken to insure uniformity in the wearing surfaces, and this idea 
is carried out in the new shoe toa greater extent than before. It 
is evident that uniform breaking forces are not to be obtained 


without uniformity in the surfaces and with a combination of a 


truly quick action brake with a tight-holding brakeshoe good 
results in power breaking may be expected. 

One effect of this construction is to present a constantly chang- 
ing wearing surface. The wearing away of the shoe presents a 
change in the lateral position of the steel-rubbing surfaces, an effect 
never before produced. In the operation of this shoe the soft steel 
portions restrain the particles of cast-iron, preventing them from 
being removed by the wheel until the steel barriers are slightly 
worn down, whereupon the particles are carried on to the next 
diamond; this results in increased friction and increased durability, 
not before expected from a combination consisting so largely oj 
cast iron. The shoe under consideration is the result of long study 
and of an effort to secure a combination of steel and soft cast iron 
minutely subdivided for the purpose of securing the maximum 














friction effect, a coefficient of friction as nearly as possible half way 
between those of soft cast iron and soft steel being desired. 

It isnot necessary to dwell upon the advantages to be gained 
by improving the efficiency of air brakes. It is enough to say that 
any method of shortening the distance in which a train may be 
stopped will be welcomed, and the recent Garrison’s accident may 
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It is believed that shoes Nos. 1 to 4, inclusive, are of approxi- 
mately the same hardness as the ‘‘B” shoes of the M.C. B, tests; 
also, that the “‘A” shoes of the M.C. B, tests are of a much softer 
quality of cast iron than is generally used in service under the 
name of soft cast-iron brakeshoes. ; 
Wheels.—The wheels used in the tests were, one chilled iron 
wheel, and one steel-tired wheel with spoked center, being same 
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be cited as an instance of splendid work done by the quick-action 
brake, and had it not been for this brake the results of the accident 
would have been frightful beyond expression. There,isevery rea- 
son for encouraging efforts to improve in these directions and for 
this reason and also because of their general interest, we herewith 
presentextracts from some interesting tests upon these brake- 
shoes recently made by Mr. J. C. Whitridge on the laboratory 
brakeshoe apparatus of the Master Car Builders’ Associotion at 
Wilmerding. These results were received just as we were going 
to press, which prevents us from commenting upon them as we 
would like to do, but as the work was done and the results are 
tabulated as in the tests for the association, comparisons may 
easily be made. The report contains a detailed description of the 
apparatus employed, which we omit because our readers are al- 
ready familiar with it. 

The results of these tests together with service record show the 
new shoe to be greatly superior to the plaia cast-iron shoe in en- 
durance. It has also been demonstrated that it will not harm steel 
tires. The greater endurance which equals that of hard shoes, 
which have long life at the expense of friction, seems to be due 
chiefly to the interference introduced by the soft steel fibers to the 
grinding away of the cast iron; the toughness and ductility of the 
soft steel disposed in this way holds up the friction while prevent- 


ing wear, The report of the tests speaks for the superior friction 
effects of the new shoes. 


FRICTION TESTS, 


Outline of Tests.—The direct object in making the tests was 
first to determine, under several sets of conditions, the co-efficients 
of friction of “Diamond S” brakeshoes cast from both soft and 
hard iron; second, to obtain results under similar conditions for 
soft and hard plain iron shoes cast at the same time and from the 
same metal as the ‘Diamond S” brakeshoes; third, to have the 
conditions of initial speed, braking pressure and methods of con- 
ducting the tests the same as those used in the Master Car Build- 
ers” Association tests, made and reported upon in June, 1896. In 
this way the results of the present test can not only be fairly 
compared one with another, but also a comparison can be made 
directly with the results of the M. C. B. laboratory tests, where 
various brakeshoes were tried. 

Such tests were made as would for all practical purposes, and 
without extending the work unnecessarily, show the relation 
which the friction of the “Diamond S” brakeshoes bear to the 
friction of other brakeshoes, under conditions previously selected 


by the M. C. B. Committee as representing passenger and freight 
service, 


SCHEDULE OF TESTS—BOTH STEEL-TIRED AND CHILLED WHEELS. 
Soft and Hard “Diamond S” Brakeshoes. 
Speed, miles per hour. Braking pressure, pounds... 
... wivewsiendcumriiggints tanceagainteeeniamumeliies 0,733 6,750 79 
40 - 6,750 2,798 
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Soft and Hard Plain Cast iran Brakeshoes. 
6,750 2,798 
The braking pressure, 10,733 pounds, represents heavy passenger 
service, the pressure 2,798 pounds ordinary freight service, while 
the pressure 6,750 pounds corresponds to medium passenger service. 
Brakeshoes.—The brakeshoes furnished for these experiments 
were of the usual form, to fit the M.C. B. standard head, 13% 
inches in length by 3%¢ inches wide. The face of each shoe was 
turned or ground to fit the test wheels which are without taper 
and approximately 33 inches in diameter. The shoes were num- 
bered from one to eight, as follows: 
Shoe No. 1 and No. 2, soft *‘Diamond S.”’ 
‘** No.3 and No, 4, plain soft cast iron. 
“* No.5 and No. 6, hard “Diamond 8,” 
‘* No.7 and No. 8, plain hard cast iron. 
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Figs. 1 and 2. 


pees is 103.5 inches while that of the steel-tired wheel is 103.3 
inches, 

Experiments.—The testing machine has not been used since the 
last tests made by the M.C. B Association, and no changes ia the 
apparatus have been made. Thesam:2 precautions wera taken in 
making the present tests, and the same methods followed, which 
were used in former work done on this machine. 

A comparison of the tests made on steel-tired and chilled wheels 
shows that the difference between the average mean co-efficients of 
friction obtained with the same shoe upon the two wheels are 
slightly higher in the case of the chilled wheel, excepting shoe No. 
2 at 40 miles per hour initial speed and 2,798 pounds braking pres- 
sure, where the higher average was got on the steel wheel. 
It would appear, therefore, that practically the same results could 
be expected, as far as friction is concerned, from steel-tired and 
chilled wheels, with shoes similar to those tested. 

A comparison of the co-efficients of friction given by the soft and 
hard “Diamond S” brakeshoes (Nos. 2 and 6) shows generally 
greater friction for the soft shoe, being most apparent at the heavy 
pressure tests from an initial speed of 65 miles per hour and 
throughout all of the tests at 40 miles per hour. The results with 
the two shoes at 2,798 pounds braking pressure and initial speed of 
65 mites per hour are practically the same. 

Comparing the hard ‘‘Diamond S” shoe, No. 6, andthe plain hard 
cast-iron shoe No.7, in all tests, the shee with the inserted steel 
gave higher mean co-efficient of friction. Tests on the steel-tired 
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Figs. 3 and 4. 


wheel with the soft ‘‘Diamond S” shoe No. 2 gave higher mean co- 
efficients than the plain soft cast iron; on the chilled wheel at 2,789 
pounds braking pressure and 40 miles per hour initial speed, the 
results obtained with the two shoes were practically the same, but 
at the same speed and 6,750 pounds braking pressure the plain 
soft iron gave higher mean co-efficients. 

The steel appears to increase somewhat the frictional qualities of 
very hard cast-iron brakeshoes, but where soft cast iron is so used 
the addition of the stee! pieces does not greatly affect the friction; 
the friction in the case of the soft metal being practically the same 
for both the plain and the ‘* Diamond S” shoes. 

Figs. 1 to 4 inclusive are sample diagrams of individuals tests 
which are nearest to the average for their respective groups. The 
cards from the ‘‘ Diamond S” and the corresponding plain shoes 
have been traced so as to have a datum line line and starting 
point incommon. The records given by the Boyer speed recorder 
are also reproduced. The following are the conditions represented 
by these cards: 

Fig. 1.—Steel-tired whee); initial speed, 40 miles per hour; brak- 
ms pressure, 6,750 pounds; shoes No. 2 and No. 4. 

ig. 2,—Steel-tired wheel; initial speed, 40 miles per hour; brak- 
ing pressure, 6,750 pounds; shoes No. 6and No. 7. 
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Fig. 3.—Chilled wheel; initial — 40 miles per hour; braking 
pressure, 6,750 pounds; shoes No. 2 and No. 4. 

Fig. 4.—Chilled wheel; initial speed, 50 miles per hour: braking 
pressure, 6,750 pounds; shoes No. 6 and No. 7. 


TABLE OF RESULTS NO. |.—TESTS OF 13-INCH BRAKESHOES ON STEEL-TIRED 
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Summary.—The principal results of these tests can be summar- 
ized into the following general statements: 

The mean co-efficients of friction obtained from hard and soft 
“Diamond S” brakeshoes appear to be in the majority of tests 
slightly greater for chilled than for steel-tired wheels, but the dif- 
ferences are so small that the friction of these shoes can be regarded 
as practically the same for both kinds of wheels. ; 

In general, the soft “‘ DiamondS” brakeshoes tested give higher 
mean co-efficients of friction than “‘ Diamond S” shoes of hard cast 
iron. 


TABLE OF RESULTS NO. 2.—TEST OF 13-INCH BRAKESHOES ON CHILLED 
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The mean co-efficients of friction of the hard ‘‘ Diamond S” brake- 
shoes tried were higher than those of the plain shoes cast from the 
same metal. In the case of the soft “ geome ” brakeshocs the 
addition of the expended metal does not appear fo materially aftect 
the friction, the results not showing a uniform tendency either to 
raise or to lower the mean co-efficient. 

The friction of the soft ‘‘ Diamond S” brakeshoe tried is about 
Pe same as that of the “B.,” “C.” & “H.” shoes of the M. C. B. 

ests. 








A Large Interlocking Plant. 





The mammoth interlccking switch and signal plant at Ham- 
mond, Ind., was tested Nev. 14, and was fourd to work satisfac- 
torily.. The system is composed of 185 levers. The plant was made 
necessary by the recent crcssing of the Western Indiana, Nicke] 
Plate and Michigan Central tracks by those of the Chicago, Hammond 
& Western. The last named company is responsible for the construc- 
tion of the system, but in consideration for being permitted to 
cross the Trunk lines the Western Indiana will operate the machine, 
and under the new arrangement it will have control of the 
switches, signals, and crossings of the following roads: Erie, Grand 
Trunk, Monon, Nickel Plate, Michigan Central, Wabash, State 
Line & Indiana City, Chicago Terminal Transfer, and the Chi- 
cago, Hammond & Western. Forty-eight thousand feet of pipe was 


required in the construction of the system, and 91,000 feet of wire 
was used to connect the levers and signals. One hundred an@ 
forty-five trains, or an average of 3,000 cars, pass over the State 
line every 24 hours, but it is expected to double this when the Chi- 
cago, Hammond & Western is completed, as the belt line will be 
the great artery connecting the Western roads with South Chicago 
and Hammond. 








The Atlantic City Flyer. 

There is a tendency on the part of some foreigners to discredit 
the remarkably fine records which the Atlantic City Flyer of the 
Philadelphia & Reading Railway has been making during the 
pastsummer. Weare sorry for them; they do not know our 
methods of running trains and cannot understand how such 
things can be done, especially when they are prone to believe our 
railroads to be inferior in all respects to theirs, and, withal, 
rather dangerous to ride upon. 

The publication of a note in one of our recent issues comment- 
ing upon this remarkable record called forth a protest from one 
of the most prominent engineers of England, who clearly does not 
believe the figures to be correct, and seeing the performance 
reported in the American Engineer, he immediately sent us a 
communication, which we are not at liberty to publish, asking for 

Other doubters have expressed themselves through the corre- 
spondence columns of our contemporary, The Engineer of Lon- 
don, offering such ridiculous explanations for the records as 
that our mile is’only 5,000 feet long. The Atlantic City Flyer 
does not require defense at our hands, but ‘in order to enable the 
skeptics, who are doubtless, honest in their convictions, to fully 
understand how the records were taken, and how the train is re- 
garded here, and to show them just what we claim for it, we 
print the following letter from Mr. Theodore Voorhees, Vice- 
President of the road, which needs no further introduction : 

Sir: I note the cuttings you inclose from The Engineer of 
London. 

It is quite evident that their correspondents are not familiar with 
the ordinary practice of reporting trains on railwaysin this coun- 
try. This train No. 25 was put on for regular business during the 
summer, and the trips made by it were not intended as in any wise 
test trips. The train was run under the ordinary conditions per- 
taining to the service of the road. It is customary for our tele- 
graph operators to report the passing of all trains to the 
Superintendent’s office to the nearest minute ineach case. Onac- 
count of the exceptional speed of No. 25, an endeavor was made to 
report the train as accurately as possible, and, therefore, reports 
were given to the nearest quarter minute. These reports were ac- 
cording to the ordinary station clocks, which instruments are reg- 
ulated by telegraph once each 24 hours, and,of course, are not to be 
considered as absolutely accurate. No one will pretend for a mo- 
ment that the reports on July 5 at Meadow Tower and Atlantic 
City, one minute for one mile and seven-tenths, are correct. An 


error is manifest in that report. It is possible that errors exist in 
the reports at other stations and on other dates. 

The management of the road has never claimed that the inter- 
mediate speeds, as indicated by the train sheet, were absolutely cor- 
rect. The departures of the train from Camden and the arrivals of 
the train at Atlantic City were recorded with great care and can be 
relied upon as accurate. These show an average rate of speed for 
the entire two months of sixty-nine (69) miles per hour from start to 
stop. That is correct beyond question. 

The suggestion that our miles are short miles is too puerile to no. 
tice. Any educated engineer in England knows that the standards 
of distance are the same in this country ag in Great Britain. 

I band you an official record of the train, showing the times as re- 
ported on the train sheet for both months, July and August, and 
also giving particulars in regard to the locomotive and the cars, to. 
gether with a report as to the number of cars carried each day, the 
number of passengers and the average time. 

‘ THEODORE VOORHEES, Vice-President. 
THE ATLANTIO CITY RAILROAD COMPANY, 
OFFICE, READING TERMINAL. 
PHILADELPHIA, Nov. 11, 1897. 

Engine 1027, which made the run every day, was built at the 
Baldwin Locomotive Works, Philadelphia, and its general dimen- 
sions are as follows: 
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PERFORMANCE OF TRAIN NO. 25 FOR JULY AND AUGUST, 1897. 


Copy of Train Despatcher’s sheet, showing running time of train, to which is added a statement showing number of cars in train, number of passengers carried and average number of milesper hour fr 


eacbd (trip. 








JULY. 
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ST ee ere ee inches 
Cylinders, high presgure.. 2 by 

low 2 by aad 
Height of a TS een: ne 
Total wheel Secaes 22050n feet ; 
Driving wheel base.... re _ 
Length of tubés.......... ...... ....13 feet 
Diameter of boiler.... .... ....58%4 inches 

a ee 
Number of tubes...........ccccces eee eedl® 
Length of firebox. Laas catuadaneen inches 
Width 
Heating surface of firebox.i36 dsquare feet 

tubes.1,614.9 

Total heating surface... .1,835.1 “ ee 
Tank capacity.,........ +... -4,000 gallons 
Boiler pressure,?00 pounds per ee 
Total weightenyine and tender,227,000 Ibs. 
Weight on drivers (about). . .78,600 pounds 


se 


of combination car..57, 200 
“ each coach...... 59,200 “ 
Pullman car......85,500 ‘“* 


“ “ce 


Philadelphia & Reading Train between Philadelphia and Atlantic City. _ 
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Progress in Street Car Construction. 





That the progress in the construction of railway cars has not 
been confined to those used on steam roads is very clearly shown 
by the illustrations presented herewith. These photographs were 
received through the courtesy of Mr. H. H. Vreeland, President 
of the Metropolitan Street Railway of New York, and they show 
the great differance between the cars of 40 years ago and of the 
present time. One of the engravings shows an old car which 
formerly ran on the Eighth Avenue line and was built likea 











Forty Years Ago. 


stagecoach, It is a coach body set on a four-wheel truck. The 
body is about eight feet long and about five feet wide and will 
accommodate six passengers inside and six more on the roof, 

The new cars are the antithesis of the old ones and represent 
the latest work of the well-known builders Messrs. J. G. Brill 
Company, of Philadelphia. These are 28 feet long and 7 feet 6 
inches wide. There is nothing very striking about the inside 
finish, which is the Broadway standard pattern of solid white ash 
with veneer ceilings decorated, and with chipped beveled edge 
glass and ventilators. The ‘seats are of 
wood and the backs are covered with 
Wilton carpet of a handsome pattern. 
They are provided with Brill’s improved 
and patented angle iron bumpers, 
ratchet brake handles, pedal alarm 
gongs, and radiating draw bars. There 
will be.50 of these cars, which include 
an order for 30 now building. 

The trucks are the Eureka maximum 
traction type,:as shown in the large 
engraving,which was designed specially 
for use where loads are heavy and stops 
are frequent. 

The truck consists of a solid freme 
carrying two axles and four wheels. 
The wheels are of unequal diameter, 
two of large size being used as driving 
wheels, while the idle or pony wheels 
are small. The leading and striking 
feature of the truck is the eccen- : 
tric disposition of the load, which is so placed as to bring 80 per 
cent, upon the driving wheels, leaving on the pony wheels only 
so much as is necessary to guide the truck. There is no transom 
nor center plate. The side bearings take the whole load, while 
king or draw pins working in radial plates transmit the power to 
the body and guide the truck. Brakes are applied to all the- 
wheels. A very short wheelbase is obtained, and by bringing the 
end piece of the frame inside the pony wheels the whole length 








the low end of the truck to clear the steps when swinging on 
curves. 

Placing 80 per cent. of the weight on the driving wheels leaves 
20 per cent. for guidance of the truck. With two motors toa 
car this gives as great a tractive force as is needed under any 
ordinary conditions. In practice it is found tobe nearly as great 
in its effectiveness as that of a four-wheel car. This is due to 
the steadiness imparted by two trucks, and the fact that the 
pony wheels in snow, etc., clear the way for the drivers. The 
load being placed in an eccentric manner upon the wheels, 
according to the builders, is found to give at least 25 per cent. 
greater tractive effort than can be obtained from other four- 
wheel center-pivot trucks with a single motor. 








Sanitation of Passenger Cars. 





The subject of fumigation and disinfecting, as applied to passen- 
ger cars, has been discussed before two of the railroad clubs, and 
its great importance is apparently becoming better appreciated. 
Mr. Wm. Garstang, Superintendent of Motive Power of the C, C., 
C. & St. L. Ry., is one of the foremost in promoting the sanitation 
of the cars under his direction, and below we quote from a paper 
on the subject presented by Mr. J. A. Gohen before the St. Louis 
Railway Club, which describes the practice on that road. 


The only reason one can assign for cars not properly cleaned is 
the cost, hence it is the rule to keep that cost down to the. lowest 
possible limit. The result is that the person in charge has more 
work todo than can be consistently and well done, consequently 
much of it is left undone. 

Every other part of the maintenance of equipment seemingly has 
a guardian angel presiding over its destinies, and, cleaning being 
neglected, is uncharitable enough to uncover a multitude of sins. 
The average official who is growing gray through worry over his 
fuel, oil and waste accounts, and who is seeking improvement in 
that line, never stops to think there is money to be saved to his 
company in practical, consistent and common-sense cleaning. 

He never think of the damage that ensues from a senseless, heroic 
style of cleaning, unless an aggravated case comes under his ob- 
servation, then a reprimand is supposed to prevent a recurrence, 
Better remove the cause than try to prevent a repetition. The pres- 
ident, manager or superintendent who fails to investigate the 
method of cleaning at terminats, or who, when riding over the 
system in his special car, does not go forward to the smoker, or 
other day coaches, cannot be aware of their condition. 

Those of you who have watched the cleaning of coaches at termi- 
nals know full well that the average cleaning is very detrimental 
to such elastic and sensitive articles as varnish and paint, and you 
know the average cleaner cares little about what he uses so that it 
cleans and cleans quickly. He only knows that strong soap is the 
thing to do it quickly, and he learns that concentrated lye, sal soda 
and ammonia are quicker, consequently they are the ever-ready 








is reduced to the least possible amount. This enables’ Beta rape Mae tino 
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A New Brill Electric Car. 


agents resorted to when in a hurry, which is generally the 
case at all times. I have on more than one occasion witnessed 
the baneful results of such pernicious practice. I have a vivid 
recollection of a road, with which I was connected several years 
ago, placingin service four new vestibuled trains in the month 
of May. he road, at that time, did not own or control 
the terminal where these cars were cleaned. They were very ex- 
acting, however, in the matter of cleaning, and the terminal com- 
pany met their demands ina heroic manner. [In October of that 
same year these cars had to be sent to the shops for repainting, and 
from no other cause than a senseless method of cieenian. -Perha’ 
experience. the 
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to face with a condition which they did not realize ever could or 
would exist. A reform was immediately instituted that dispensed 
with strong soap and water, pumice stone, acidand alkali. A prac- 
tical method was adopted from which no deviation was made, ex- 
cept to improve it, where possible, and they are well satisfied with 
the results obtained, as it has materially lessened the cost of 
painting and has assured them handsome, cleanly and healthful 
equipment that meets the approbation of their patrons. In addl- 
tion to this, it has engendered a spirit of pride in all its employees 
that assists materially in maintaining an equipment that is hard 
to excel, and the encomiums they receive is an ample return for the 
money expended. Ic is a first-class advertisement. 

We find it better to have the cleaning force an exclusive one. Let 
it be understood that they are to do cleaning and nothing else, and 
they will soou become practical and efficient. On the contrary, if 
you expect your cleaners to do other work, such as oiling, 
inspecting and laboring, and to do cleaning when not engaged in 
the other duty, you will find that your cleaning will be spasmodic, 
inefficient, worthless. 

The cleaning force should be under the immediate control of the 
general foreman of terminals. If the paint shop is contiguous to 
the terminal, the foreman painter should determine the method of 
cleaning, and should give reasonable superyision tosame. Heis 
certainly interested in the preservation of his work after leaving 
shop, and no one is more capable of supervising it. If the paint 
shop is remote from the terminals, a shop painter should be placed 
at the head of the cleaning force. lt would not require one of the 
best, however, a medium grade one would answer. 

As to the sanitation of passenger cars, I do not feel disposed to 
suggest to the railways the duties they owe to the public at large 


lons of clean water; agitate until a perfect mixture is assured. 
Spray with spriokling can the floor, inside of ore ha urinal and 
walls of saloon. Can containing solution to be kept closed when 
not using, so as to retain full strength. 

6. Clean and wipe windows with tripoli and waste for each 100 
miles or more. 

%. Wipe off body and trucks of car each trip of 100 miles or more, 
= for every 2,000 miles made, clean body of car with modoc liquid 
cleaner. 

8. Parlor, buffet and dining cars to be treated the same as coaches, 
except cleaning the carpet, which must be taken up and dustedand 
cleaned every second trip. Food boxes and refrigerators in buffet 
in dining cars to be cleaned and treated with formaldehyde oncea 
week during the summer months. 

9. Combination parlor and sleeping cars, when in use, to be 
treated the same as coaches and straight parlor cars, except bedding, 
which must be removed, thoroughly cleaned and aired each trip. 

10. Private and pay cars tobe thoroughly ventilated each day 
whiie in yards by opening windows--xeeping doors locked—and 
should not be cleaned until notice is given that they will be re- 
quired for service. Food boxes and refrigerators in these cars to 
be treated the same as those in buffet and dining cars. 

11. All extra or unassigned passengér equipment stored at term- 
inals must be kept well ventilated and presentable at all times. 

12. Sample of drinking water used in passenger equipment cars 
must be sent from each terminal to the Superintendent of Motive 
Power, to be analyzed, every six months, and oftener if the fore- 
man in charge has any doubt as to its purity. Foremen must re- 
pares the Master Mechanic any and all cars requiring shop at- 
tention, 





The Eureka Maximum Traction Truck.—The J. CG. Brill Company. 


in the preservation of health. It would be presumption on my 
part todoso. However, the day is not far distant when the sani- 
tary condition of passenger cars will be greatly improved as the 
State boards of health of the different States are looking into this 
matter, and you had better get your equipment ready for inspec- 
tion. 

I take pleasure in appending a copy of the rules and regulations 
governing the cleaning and sanitation of passenger cars at the ter- 
minals, which has lately been issued by our company, leaving out 
the special instructions to terminals. By these you will see that 
we are attempting at least to provide for the sanitation of our 
coaches, and will say that same have been submitted to the 
Secretary of the State Board of Health of Indiana, who has 
approved them. 


CAR CLEANING RULES.—C,, ©., C. & ST. L. RAILWAY, 
1. All passenger coaches must have doors and windows opened 


immediately on arrival at eleaning yards, the same to remain open . 


until departure or nightfall, except in stormy weather. 

2. Seats and backs thoroughly dusted and cleaned by air where 
practicable; seat arm rests, where finished in wood, to be washed 
off with solution of formaldehyde each trip of 100 miles or more. 

3. Dust out or wipe off inside of car each trip of 100 miles or 
more. Scour inside of water coolers once a week with hot water. 
Every 30 days clean the interior of car with a weak solution of 
modoc powdered soap, mixing as follows: One pound of powdered 
soap to six pounds of water. 

4, Oil lamps to be filled, trimmed and cleaned each trip of 100 
miles or more. Pintsch gas lamps cleaned and tipsexamined each 
trip of 100 miles or more, 

5. All saloons must be scrubbed, urinals thoroughly cleaned and 
both disinfected each round trip of 100 miles or more with for- 
maidehyde, asfollows: One pint ofsthe solution placed in five gal- 


In the discussion of Mr. Gohen’s paper the author stated that the 
expense for thorough cleaning did not exceed from 15 to 17 cents per 
100 miles run, and on the Chesapeake & Ohio, which road, owing to 
the work of Mr. W.S. Morris, Superintendent of Motive Power, 
has the reputation of having the cleanest cars to be found, the cost 
is 28 cents per 100 miles. 

The subject of car sanitation embraces the cleaning by disinfect- 
ing solutions, as already described, and also fumigating, and the 
following paragraphs are taken from the proceedings of the West- 
ern Railway Club of October, 1897, as showing the methods used for 
accomplishing this: 

Mr. F. W. BRAZIER (Illinois Central): Having been asked to give 
the method of disinfecting passenger equipment on our system, I 
will briefly, yet clearly as possible, explain it. 

Our passenger equipment is disinfected by: the gas of formal- 
dehyde, which is produced by the following formula; 8 ounces 
calcium chloride, 1 pint water, 24¢ pints formaldehyde. Dissolve 
the chloride in water, filter and mix with formaldehyde. The 
above quantity is required to fill an empty generator to its capacity: 
1% pints must be in the generator at all times, when the generator 
is in use, to insure safety. A regular charge, the quantity of which 
can be entirely used without refilling, amounts to 24¢ pints of the 
solution. Formaldehyde gas is made by boiling the above mixture 
in a © Formal generator No, 1 with a Primus No. 1 apparatus. To 
obtain the necessary amount of vapor to fumigate a car, the liquid 
is boiled until it reaches a pressure of 45 pounds; it is then applied 
tothe car, The time required to obtain 45 pounds pressure is about 
20 minutes. When our trains arrive at the terminals we take them 
immediately to our cleaning yards, close all windows and doors, 


open the toilet-room doors, tod, to sleeping cars, open the 
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berths, and doors to closets and inside rooms.. We then injec} the 
formaldehyde gas by arene dapan tube through the keyhole of the 


i outside door. The time used in application is as follows: 

i Class of Time of Cost Cost Tota! 
; car. application. Material. Labor, Cost: 
: C...++00e--- 15 minutes. 18 8c. 2646c° 
ee BES soe cccces MAE, age 9c, . 
u Coach... ....645..20 “ ; 9c. , 
id Sleeping ..........30 ™ 37c. llc, 48c, 


The cars are or, locked 4¢ to 5 hours, then they are opened and 
thoroughly ventilated. The odor of the formaldehyde quickly dis- 
appears. We then clean the cars, scrub the floors, clean out all 
water tanks and toilet rooms. When the cars go into service fresh 
water is supplied to all tanks for drinking water. 

In answer to the question if formaldehyde gas affects paint, var 
nish or textile fabrics, I will quote from part of the Public Health 
Reports to the United States [Treasury partment under date of 
} Jan, 29, 1897: ‘*‘While this gas stands as the best known germicidal 
j agent, it also commends itself for the purpose, in that it has no 
q detrimental effect upon the finest textile fabrics, upon colors, the 
finish of household furniture, pictures or tinsels. It willnot attack 
gold, silver, copper, brass or zinc, but does excite oxidation in steel 
and iron. It does not injure paint or varnish, hence it is especially 
valuable, inasmuch as contaminated rooms may be disinfected with- 
out special preparation or removal of articles.’’ It will thus be ob- 
served that this gas will not injure the inside finish of the cars. 
ti Under the advice of the State Board of Health we have continued 
this system on our road. 

It would not be out of place to state that we give our passenger 
equipment a thorough cleaning after it is disinfected. Seats and 
seat backs are dusted and cleaned by air, when practicable. The 
floors are scrubbed out at each terminal, oil lamps filled and 
trimmed each trip, particular attention is paid to urinals, to keep 
them thoroughly cleaned, and a solution of water and formaldehyde 
yoy icmp on the floor, one pint of formaldehyde to four gallons 
of water. 

Dr. J. N. Hurty,C.,C.,C. & St, L. Ry.: It certainly is a wise thing 
for the railroads to take hold of car sanitation. It seems to me 
probable that unless the railroads do take hold of it voluntarily and 
lead in the matter, the first thing you know they will have some 
a on the subject. : 

ne Big Four system has been disinfecting in this way: First, 
they clean thoroughly in the ordinary manner by sweeping out and 
washing off the floors, scrubbing, and then applying an antiseptic 
floor dressing, then by washing off the arm rests when these are of 
wood, the window ledges, etc., where children might crawl and 
deposit their saliva, wnich is a great method of propagating diph- 
theria. Ifa diphtheritic child, with the diphtheritic germs still in 
its throat, deposits some of its siliva upon an arm-rest and then 
another child comes along and gets it in its throat, on goes the 
: diphtheria. That is one of the main methods by which it is propa- 
4 gated. So aftec sweeping and mopping and applying the antisep- 
tic oil as often as is necessary, and washing the arm-rests and 
i then washing the window ledges, they go over them a second time 
# with a two vee cent. solution of formaldehyde which is distri- 
buting it in close spots; then they have invented a spraying ap- 
tus in which they take aone or two per cent. solution of for- 
maldehyde and with the compressed air in the cylinders under- 
neath the car they spray every seat thoroughly. It does not in- 
jure any of the finish of the car or any of the metal or the plush; in 
fact, the most delicate colors are not injured by the formaldehyde. 
So a one or two per cent. solution of formaldehyde is thoroughly 
sprayed into all the plush. The car is allowed to remain closed 
for at least five or six hours, perhaps longer if it is possible, be- 
fore it is aired out. 

In addition to that, there is an arrangement made by which 
every month they wiil fumigate thoroughly to the extent of the 
United States requirements. Perhaps it would be better to do that 

at the end of every trip; however, the expense would be very great 
a and it is possibly uncalled for because of the other disinfection. 


The speaker described the wood alcohol apparatus and stated that 
if the chimney was removed the lamp burned with the usual alco- 
q hol flame and the production of carbonic acid gas and water, but 
when the divided chimney was put on the products of combustion 
were thrown back upon the flame and converted into formaldehyde 


ea Nenana eben catovient tnd 


ers had drunk from the same cup as the child, or that the child, as 
children do, had been squirming around, getting its fingers into its 
mouth and getting its saliva on the arms of chairs, or the ledges of 
windows, and they bad thus become infected. That is the most re- 
markable instance of spreading diphtheria, and it does look very 
much as if these four school teachers had become infected on that 
train, for it was within the specified time, about six or ten days, 
that diphtheria broke out in their schools. These teachers did not 
have diphtheria, but they did have diphtheritic organisms in their 
throats when they were examined. e now know on what preci- 
pices we live with regard to these infectious diseases, and surely 
now, since we have fonnd out how these diseases are spread, we 
should aim to prevent them. 








Centers of Gravity of Freight Cars and Trucks. 





The height of the center of gravity of several types of cars above 
the tops of the rails upon which they stand is given by Mr. R. A. 
Parke, in a paper read before the New York Railroad Club, as they 
were taken by Mr. A. S. Vogt, Mechanical Engineer of the Pennsyl- 
vania Railroad. The car bodies and trucks were suspended for the 
purpose of making these determinations, which are given as fol- 
lo ws: 








| Height of 











| center 
Class of Car. Weight. of gravity 
above top of 
rail, 
BOs ee ON nhac tcdcacevcoes a ebeinsesawen 32,00) 66 inches. 
Sg Maier a OI Sf iene be cccaveviccesseccocel 26,000 67% — i * 
. R. R. hopper bottom gondola, with sides 47) 
SN eh nin askisae + ceeneccsiactes | 26,190 4634 wi 
P. R. R. diop bottom gondola, with sides 3u! 
tinea 5. o clk sd cegdiumce bine cevcese 25,900 1334 ” 
P. R. R. hopper bottom gondola, with steel bol- 
sters and longitudinal truss rods ......... ven 26,700 4s% °* 
Sh See A, Re eb a da's 5s cede oltaleoede 2. soeees 21,200 42% «‘ 
WEE aee ees WOU MRIIORD oo Fo. oo ccc asic cadees oc |e ncccveese ws wie. * 
ti’. R _R. 4-wheel passenger truck..... — ....... | ceseecceccee: 21 “* 
P.R. R. 4-wheel freight truck .......... .c.ccceeees 5.500 19% ‘“* 











*Without air-brakes. The application of air-brakes would slightly 
lower the cenier of gravity. 

’ tAs. there was no load upon the springa, the truck frame was higher, 
with respect to the equalizers, boxes, wheels and axles than is the case in 
service. This would give a slightly higher center of gravity than that in 
service. In service, the center of gravity of the truck would probably be 
about 204% inches. 


Tae heights of the canters of gravity are all measured from the 
top of the rail. The cars were all without trucks, except the ca- 
boose, but the weights given include the trucks. 








New Eight-Wheel Suburban Locomotives—New York 
Central. 





The New York Central & Hudson River Railroad recently or- 
dered 10 eight-wheel suburban locomotives from the Schenectady 
Locomotive Works, of which we show a diagram and give the 
chief dimensions. The fuel will be hard coal, which is made 
necessary by their being used for suburban work: 


Weight, engine, working order...... .. hgsee ckvachaunseancseusens 110,000 pounds 
ee = E523 dcces cobb ovcdaecévatetcbeceresaenee 77,000 pounds 
ms 6 IER Gn bo Sec de dew ee'ctecds Secanvcdscheesiucce 33,000 pounds 
= NN NN iii pn tice p's: dada aun d ce Beedsetesaccccucaeas 78,000 pounds 


64 inches 
es by 22 inches 


Driving wheels, diameter... 
REINS cacchunkends ote ebueebbeu co0enscccseeeroerecees 






























































the top of the desk and in that way make it very risky for 


t gas. He stated the cost of fumigating to be S8cents per car per Heehaust POr.. cecscoccec erg by 18a inehes 
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g There was in Indianapolis a child recovering from om : = P| 
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the other children, therefore it was ordered that the child 

should not goto school, and the parents were watched 

venae f closely by the sanitary officers. But what did they do but 
fe up and down to Louisville. Now it happened 

to be the day before the opeving of school (that was a year 
this fall), and teachers who had been to teachers’ insti- 

to their schools. Very shortly after these 
their schools, in four separate places 

ena in 











.: rs had 





broke out the schools, That 
proving one thing, namely, that the teach- 
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Air Hose Testing Machine—C., M. & St. P. Ry. 





Among the interesting machines recently devised for testing 
air-brake hose is that which is in use at the shops of the Chicago, 
Milwaukee & St. Paul Railway, and was designed to vibrate the 
hose while under pressure. The drawings are sufficiently clear 
to permit the construction to be understood at a glance. A re- 
ducing valve is put in the 
air pipe, through which 
the air passes before it 
reaches the manifold, to 
which the hose is attached. 
This reduces the pressure 
from 80 to 100 pounds on 
the air main to 65 pounds 
on the hose, that being the 
standard pressure carried 
on the train pipes on the 
cars, 

The rack is fitted for test- 
ing six pieces of hose ata 
time. The stroke of the 
machine was made 14 — 1} 
inches because thisis about 
the maximum amount of 
vibration that may be given 
to a 22-inch hose, and be- 
ing the vibration used in 
the earlier machine it 
was also used in the present one. The testing machine is located 
in the physical testing room at West Milwaukee, and all the 
tests are made under the direction of the attendant in charge 
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Air Hose Testing Machine, 
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It would be very interesting to have the records of some of the 
tests to reproduce here, but this information is not available. One 
of the interesting features that have been brought out in the tests: 
is the great differences in the temperatures attained by the dif- 
ferent makes of hose during the tests. The different styles of 
hose and the different methods of making it are said to have a 
marked effect in this particular. Some makes are shown to be 
flexible and these do not increase much in temperature, while 
others of a hard and stiff character become very hot. 


There are many questions of great value to be settled by such 
a machine and the great importance of obtaining the very best 
air-brake hose warrants the trouble of going into it in this way. 
The main object of the tests is to reproduce the conditions of 
service as nearly as possible in the tests and to wear the hose to 
destruction within a time that will permit of taking records. We 
are indebted to the courtesy of Mr. A. E. Manchester, Assistant 
Superintendent of Motive Power of the road, for the drawings 
and information concerning this machine. 








A “Perfect” Truck for Passenger Cars, 





In our August issue, 1896, page 193, we presented an illustrated 
description of the “Perfect” passenger car truck as manufactured 
by Messrs. J. G. Brill & Company, of Philadelphia, and readers are 
referred to that description for illustrations showing the design 
and method of construction used. 


_ A pamphlet has just been received from these builders contain- 
ing information pertaining to this type of truck. Besides d 

ing some of the important mechanical features, the circular gives @ 
series of letters received from railway men who have these trucks 
in operation. These letters are worthy of special attention, because 
they give the experience of practical railway men who have been 
using thistruck. In some cases they have been employed on lines 
— 50 miles long where a speed of 40 miles an hour is main- . 

ained. 

One remarkable feature should not be overlooked. Although - 
there are 500 of these trucks now in service, yet the almost epivecaal 
expression of the letters is that they have never been off the track. 
Up to the present writing, Nov. 5, 1897, no case of derailment has 
been reported. This is the more remarkable because the trucks 
have been fitted with narrow tread wheels, having shallow flanges 
— for — car rails. 

team railroad men will be interested in the fact that on the 
Oakland, Alameda & Yiedmont Railway (now the California Rail- 
way), of Oakland, Cal., these trucks are used under standard 50-foot 
steam railroad car bodies, which weigh 50,000 pounds. This is 
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of the room, who takes a careful record of the tests, noting any 
defects that may appear in the hose which is kept on the rack 
where it vibrates at the rate of 45 strokes per minute until it 
bursts and allows the air to escape. 


Air Hose Testing Machine.—C., M. & St. P. Ry. 


i steam service and the trucks are giving the best satis- 
action. 

Those who visited Niagara Falls at the recent convention had 
ample opportunity to test the ease with which these trucks pass 
sharp reverse curves (70-foot radius) at 30 miles per hour, pect 
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The Future of American Railroads. 





Io an address by Mr. M. E..Ingalls, President of the “Big Four’’ 
system, before the students of Purdue University, November 22, 
the subject of American railroad problems was presented with 
such clear thought and admirable expression that we would like 
to give our readers the opportunity to see it in full. After consid- 
ering the conditions existing at the time of the first railroad con- 
struction and the causes leading to them, the speaker gave a de- 
tailed account of the vast proportions to which railroad industry 
had reached and went carefully into the causes which had led to 
the adverse legislation that is now a menace not only to further 
éevelopment but to the conduct of railroad business in the interests 
of the masses of the people. The following paragraphs are taken 
from the conclusions of the speaker: 


What is the fature? There must be changes in legislation and’ in 
the management of railways. Some plan must be adopted to in- 
crease the ownership in railways by. parties residing along their 
lines. The first great step toward doing this must bea reform in 
the tax laws, so that citizens of [ndiatia or other States can be put, 
upon as favorable terms for ownership of tonds and stocks in a 
railway as citizens of New York. Greater permanance must be 
given to thecondition and ownership of railways. It would bea 
great step if we could adopt the English method and create deben- 
tures instead of bonds, or in other words, provide that there should 
be no foreclosure for ‘non-payment. of interest. Such a- thing as 
foreclosure.of_a railway in England is unknown. Ifthe interest is 
not paid upon the debentures there may be a receiver of the profits, 
but the stockholder still holds his interest in the property. Here 
with our system of bonds, if there come a few bad years when the in- 
terest is defaulted, the bondholder takes possession and sells it under 
his mortgage, the interest of the stockholder is extinguished, and 
when prosperity returns he has lost his opportunity to get his share 
of it. This makes the possession of railway stocks speculative and 
uncertain ; in fact, for years they have been more subject to assess- 
ments than to the receipt of dividends. [f our form of mortgage 
could be changed to that of the English debenture, it would stop 
the immense number of reorganizations and would prevent values 
being wiped out in times of panic and would encourage investment 
by the people in’ the securities of these enterprises; for after all, 
that is the real improvement that is to come. The New England 
railways have less trouble with legislatures and courts, chiefly be- 
cause they have a great many small holders of stocks along their 
lines and in the cities, each of whom is an agent of the corporation 
and aids in creating public sentiment and procuring fair treatment; 
while in the great central States and in the West there are scarcely 
stockholders enough to provide the officers for a stockholders’ 
meeting. The railway officials themselves must be taught toconduct 
their business with care and with due respect to the rights of the 
people. Their actions must not be secret, but above board and 
open tothe public. There must be but one rate to everybody, 
and that must be reasonable, and the legislatures must provide 
remedies by which railway officials can agree with each otheron 


. these rates and their contracts can be enforced. The present State 


and national laws in reference to railways are crude and crazy 
ee ple passed in some cases out of revenge for wrongs, real or 
ancied, ard in others for political effect, and all in opposition to 
the railways. 

The improvement of the country demands that the great articles 
of export, like cotton, wheat, flour, corn and meats, should be car- 
ried at the lowest possible rates. The railways should pattern 
after the English system, and, while making extraordinarily low 
rates for these great articles, should exact a terminal upon the 
higher classes of freight and upon freight carried short distances, 
- as to provide interest upon the immense terminals they have to 

ave, 

Passenger rates are made entirely upon the wrong basis. We 
charge the same for the man who rides in the palace car, and for 
whom the railway has to haul two tons of dead weight, as we do 
for the man who rides in the ordinary coach, and for whom only 
one-half a ton of dead weight 1s hauled. We charge practically the 
same for the passenger who is carried 60 miles an hour on the fast 
and expensive train as we do for the passenger upon the slow and 
less expensive train. These rates should be changed and graded. 

Above all, a better understanding must be arrived at with the 
vast army of employees. They must have greater interest in the 
success of the railways and they must bea part of the power that 
will produce a better understanding with the communities which 
the railways serve. This must be done by a system of hospitals, 
pensions and profit-sharing. 

Probably lecomotives propelled by electricity will come in the 
future. If not, something else may. And we cannot tell what the 
next years have in store in the way of improving our railway 
facilities. Higher speed, possibly cheaper trains, but it is necessary 
to this country of ours that the railways should be encouraged so 
that they may go on improving their systems, so that branch lines 
can be built to every county seat in the country. Instead of stop- 
ping at 182,000 miles of railway we should at least build five thou- 
sand miles a yearin short and inexpensive lines as feeders to the 
main systems, so that the days of the stage coach and the 
heavy wagons should be unknown. This country will soon 
have one hundred millions of people. It will require at least 
250,000 miles of railways to serve them properly —an in- 
crease of 40 per cent. over the present mileage. They cannot 
be built, they cannot be improved and increased, with tae present 
— of legislation and with the present prejudices against 
them. The ont of the country demands that this must 
be changed. It is through such institutions as this, it is through 

as these, that the change must come, In the 


centuries that have gone, the youth of the various countries 
sought fame and preferment in war and its accompaniments. We 
live in bettec days andina higher eivilization, but theserviceofour - 
railways Oifers a wider field for advancement and for fame than 
anything of old. The road to success in this line is not through 
carnage and suffering, but itisnone the less sure, and requires 
equally moral courage and intelligence. A. new evangel must be 

reached in reference to railways; they must be placed upona 
Cieber order, and instead of being pariahs in business they must 
be the benefactors and friends of all. 








The Walker Company. 





The entire stock and property of the Walker Company, Cleve- 
land, O., has just been acquired by four prominent New York 
business men, Messrs. Roswell P. Flower, Perry Belmont, J. W. 
Hinkley and Anthony N. Brady. The capitalization of the com- 
pany is $2,500,000 and the bond issue $1,500,000. One of the prin- 
cipal owners was Mr. J. B. Perkins, of Cleveland, he having stock © 
to the value of nearly $2,000,000. His interest, as well as that of 
the former president, Mr. Billings, is taken entirely. The stock of 
Mr. Sidney H. Short, the vice-president and electrician, is 
also taken, although he does not change his active re- 
lations to the company. The officers remain the same. 
The capital represented is almost limitless, and the result 
of this transaction is to be the development of the Walker 
Company into the greatest electrical manufacturing concern in the 
world. Elsewhere in this issue a statement is presented of the 
high regard in which American electrical apparatus is held abroad, 
and with the combination of the business ability of these men, the 
engineering experience of Mr. Short and the excellent plant at 
Cleveland, covering 12 acres, the Walker Company will doubtless 
be a very strong factor in electrical development at home and 
abroad. 








It would be a very difficult matter, even if anyone was so dis 
posed, to refute the statements of Mr. Charles E. Wheeler in his 
paper on the Commerce of the Great Lakes and presuming them 
to be correct there is a great dealin them for railroad men to 
think about. Further reference will probably be made to them 
in our pages, but at present we shall only call the attention of 
our readers to the paper which is reproduced nearly in full in this 
issue for the special purpose of presenting the question as to 
whether it is not possible for locomotive men to reduce the lead 
which the marine engine now enjoys as an economical machine. 








A new illuminant is reported upon by Consul Deuster, of Cre- 
feld. Mr. Ernest Salzenberg, director of the gas works of the 
city of Crefeld, has invented an improvement in incandescent 
gas burners, which relates to the production of incandescent gas- 
light, based upon the discovery that, when the pressure of the 
gas is considerably increased upon the incandescent body, that 
body emits a golden-yellow light very agreeable to the eye, 
displaying objects in their natural colors. The gas is supplied to 
the burner at a pressure of about 34 atmospheres, the burner, to 
withstand this high pressure, being of special construction. A 
single incandescent jet of the ordinary size can emit a light of 
much more than 1,000 candle-power. The light is of such in- 
tensity that a person is enabled to read fine print at a dis- 
tance of 100 to 150 ft. The inventor claims that the cost of his 
incandescent light of 1,500 candle-power is only 4} cents per 
bour,while that of the ordinary electric light of 400 candle-power 
is (in Germany) 14 centsper hour. In the apparatus constructed 
by Salzenberg a hydraulic pressure of 3.5 atmospheres, and even 
more, may be forced through the improved Auer burner. The 
invention is, however, only applicable where water-works exist. 








We are informed that the “Grand Prix” or highest possible dis- 
tinction for machine -tools at the Brussels Exposition has been 
awarded to Messrs. Brown & Sharpe Manufacturing Company, to 
the Pratt & Whitney Company and to one Brussels firm. Messrs. 
Gould & Eberhardt received a gold medal, which was next to the 
highest distinction, and a silver medal was awarded to the Acme 
Manufacturing Company, of Cleveland, O. 








The Russian Locomotive Construction Company pat, coceeting 
to a cable dispatch to the New York Sun, been autho by the 
government to place orders for 400 engines abroad, i ’ 
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The Baltimore & Ohio Annual Report. 


The 7ist annual report of the Baltimore & Ohio Railroad Com- 
pany, submitted Nov. 15, at the meeting of the stockholders, shows 
gross earnings for the year ending June 30, 1897, of $25,582,122.31, 
an increase of $1,637,340.71 over the previous year, and $2,764,940.07 
more than in 1895. The freight earnings were $18,336,851.87, an in- 
crease of $1,518,180.03, which increase isascribed to the many improve- 
ments and large increase in equipment afforded the patrons of the 
line by the Receivers and to a general and intelligent effort to in- 
crease the traffic of the road. The passenger revenue was $5,159,- 
001.92, a decrease of $256,941.47, or $9,704.65. more than was earned 
in 1895. The miscellaneous earnings increased $378,749.15, of which 
increase the elevators contributed $326,779.38, they having earned 
$514,125.11 in 1897 as against $187,355.73 in 1896. 


The total expenses of the line were $20,012,093.81, an increase of 
$2,428,673.46. This increase is explained by the statement of the 
large sums required in maintenance of way and maintenance of 
equipment, which went into the property for the purpose of im- 
proving its earning capacity such as putting all of the engines and 
carsinto good condition. Considerable work has been done at 
Locust Point to improve the facilities for unloading ships. The 
report of the General Manager shows that the tonnage carried, in- 
cluding coal and coke, was 18,716,665, an increase of 854,728 tons, or 
4.8 per cent. The tons carried one mile increased 666,903,303, an in- 
crease of 23.4 per cent. During the year nine locomotives were re- 
built, 445 received’ thorough repairs, 1,339 ordinary repairs were 
were made, 211,012 running repairs made. The total cars in service 
June 30, 1897, were 672 passenger and 30,980 freight. The locomo- 
tives number 863. Thecar mileage increased 55,540,468. The total 
number of passengers carried in 1897 was 8,344,073, a decrease of 
228,116. 











The Effect of Brakebeam Hanging Upon Brake Efficiency.* 


BY R. A. PARKE, 





Surrounded as it is by dynamical conditions which are in them- 
selves very complicated, and which are only partially understood, 
it is not surprising that a systematic analysis of the design and 
action of brake gear has been neglected; but the complexities are 
not too great to permit a sufficiently satisfactory analysis to be 
made, and the prospective benefits to be derived from the informa- 
tion thereby obtained appear to reward the tiresome work which 
such an analysis has involved. That such an analysis has afforded 
the clue to such asimple modification of the present mode of sus- 
pending brakebeams as will enable trains to be stopped thereby in 
from 10 to 15 per cent. shorter distance, sufficiently attests the value 
of attacking dynamical problems through the methods of theo- 
retical mechanics. 

It should be plain that what actually retards the motion of the 
car is the frictional resistance of the rail upon each wheel, which 
is initiated whenever any force acts upon the wheels to cause them 
to lag in their continued rotation. It is to be remembered also 
that the persistent rotation is only of such degree as is necessary at 
any time to overcome the resistance to the rotation of the wheel. 

The tendency of the frictional resistance applied by the rails to 
the wheels, when the brakes are applied, is to overturn the car 


Fig. 2 
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body about an axis of rotation which is situated at the center plate 
upon the forward truck, and also to overturn each truck about an 
axle of rotation situated at the point of contact between the for- 
ward pair of wheels and the rails. 

All the retarding forces. are applied to the car body ata point 
considerably below its center of gravity. The resultant of this sys- 
tem of retarding forces is an eccentric force resisting the forward 
motion of the car body. It therefore tends both to cause a retarda- 
tion of the motion of the car body and to cause the car body to ro- 
tate about the forward center plate. The result is that the portion 
of weight carried upon the rear truck is diminished, and there isa 
comeeeeneaats increase in the weight carried upon the forward 

ruck, 





* From Ae al presented at the November meeting of the New York 


Such being the fact, it is unquestionable that a less pressure of 
the brakeshoes must be exerted upon the wheels of the rear truck 
than could be exerted upon the corresponding wheels of the for- 
ward truck, to prevent wheel sliding at the rear truck. The 
est brakeshoe pres-ure which can be applied to the wheels, without 


causing them to slide upon the rails, is thus limited by the pressure - ‘ 


of the wheels of the rear truck upon the rails, and no further con- 
sideration whatsoever need be given to the forward truck. ; 

Fig. 2 represents the rear truck of the car under consideration. 
Here it will be seen that the forces 7, and 7%, resisting the forward 
motion of the truck, are applied at the ‘lowermost points of the 
structure, while the forces urging the truck forward are, first, the 
force J, due to inertia, omnes at the center of gravity of the truck, 
and, second, the force H, applied at the center plate, far above the 
center of g'avity. This condition inevitably results in a reduction 


of the normal pressure of the rear pair of wheels upon the rails, 


and in a corresponding increase in the pressure of the forward pair 
of wheels upon the rails. : 
We finally reach the primary object of this discussion, whieh, 


briefly stated, is a realization of the facts that, during any applica- 
tion of the brakes, the rear truck carries the least weight, and-in, 


any case where the brakebeams are suspended from the truck; the 
rear pair of wheels of the rear truck exerts a less pressure upon 
the rails than auy other pair of wheels upon the car. (ie 

If this fact is now clearly understood, it will be equally clear 
that, in order to prevent wheel sliding, a uniform brakeshoe pres- 
sure upon each pair of wheels must be limited to whatis safe 
upon the rear pair of wheels of the rear truck, 

In a communication to the Railroad Gazette of Oct. 24, 1890, it 
was pointed out that a variation in the angle at which the brake- 


beam hanger inclines to the tangent to the wheel at the center of — 


the brakeshoe results in a variation in the pressure:of the brake- 
shoes upon the wheels. The principal purpose of that investigation 
was to call attention to the fact that inefficiency, on the one hand, 
and wheel sliding, on the other hand, might thus be accounted for 
in cases where other reasons appear to be absent. It was also there 
essa: out that, in order to obtain a uniform pressure of the 
rakeshoes upon each pair of wheels, the brakebeam hangers must 
be _ practically 
parallel to the 
tangent drawn 
to the wheel at 
: the center of the 
brakeshoe. 

A careful in- 
vestigation has 
revealed the fact 
that, by a proper 
inclination of the 
brakebeam 
hangers, the 
brakeshoe pres- 
sure upon each 
pair of wheels 
may -be fairly 
proportioned to 
the pressure of 
that pair of 
wheels vpon the 
rails. The utili- 


Fig. 3 





























zation of this principle will now be considered. 

It is manifest that the rear pair of wheels, when the car is moving 
in one direction, becomes the forward pair of wheels when the car 
is moving in the other direction. It is, therefore, absolutely essen- 


tial that any successful method employed for increasing the brake-’ 


shoe. pressure upon a pair of wheels, when the car is moving in one 

direction, must decrease the brakeshoe pressure upon that pair ot 

wheels when the car is moving in the other direction. This is pre- 

oe what results from a proper inclination of the brakebeam 
angers. 

Fig. 3 represents the action of the brakes upon each pair of wheels 
of a truck when the brake hangers havethe diréction of the tan- 
gent tothe wheel at the center of the brakeshoe. The same pull 
P is applied to each brakebeam. The brakeshoes apply a down- 
ward frictional force F', to the forward pair of wheels and an up- 
ward frictional force F, to the rear pair of wheels. The center of 
the brakeshoe is shown to be at the intersection of these forces 
upon each pair of wheels, and lines representing the brake hang- 
ers are drawn tangent to the wheels at those points. It must be 
observed that, with whatever force F, the brakeshoes act down- 


wardly upon the surface of the forward pair of wheels, the wheels _ 


react upwardly upon the brakeshoes, and this upward force is di- 
réctly resisted by the brake hangers. Thereis thus a direct com- 





pression in the forward brake hangers equal to the frictional force 


F,. Ina similar manner it will readily be understood that the rear 
brake hangers are subjected to a tension which is equal to the 
frictional fore F’, 

Let us now consider an exaggerated case of inclination of the 
brake hangers, such as is shown in Fig. 4. Each brakebeam is here 
subjected to the same pul! Pas in Fig. 3; but the fractional forces 
of.the brakeshoes upon the two pairs of wheels are no longer equal, 
as they were in Fig. 3. 
into contact with the forward pair of wheels, the combination is 
something similar to a toggle-joint. The reacting upward friction 
of the wheels upon the brakeshoes tends to carry the brakeshoes 
upwardly, along with the surface of the wheels, and on account of 
the nearly horizontal position of the hangers, there is a strong ten- 
dency to force the forward pair of the wheels away from the center 
of the truck. This tendency is, of course, resisted by the truck 
frame, and thereby a powerful pressure occurs between the brake- 


shoes and the wheels, in addition to the pressure resulting from . 


poly 
on 
ter than is the case in Fig, 3. where the angle of the 


upon the brakebeam. In this way, the brakeshoe fric- 


F,, upon the forward pair of wheels of Fig. 4 is materially area- 
: the banger is such 


When the brakeshoes have been brought ° 
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that it exerts no influence to force the brakeshoes against the 
wheels 


The effect of the inclination of the hangers upon the friction of 
the rear pair of wheels of Fig. 4 is precisely the reverse of what it 
is in the case of the forward. pair of wheels. 

It is thus seen that if the brake hangers are so a ys that they 
have the same angular direction as the tangent drawn to the 
wheel at the center of the brakeshoe, as in Fig. 3, the frictional re- 
sistance offered by the brakeshoes to the rotation of the wheels will 
be the same upon each pair of wheels. If, however, the brake 
hangers be sufficiently inclined to the tangent at the center of the 
brakeshoe, the frictional resistance of the brakeshoes to the rota- 
tion of the forward pair of wheels will be increased, while the re- 
sistance to the rotation of the rear wheels will be merely nominal. 

It will be observed that, if,in Fig. 4, the wheels rotate in the 

te direction, through motion of the car in the opposite di- 
rection, what has heen considered the rear pair of wheels will now 
become the forward pair. At the same time, also, the effect of the 
inclined hangers upon the two pairs of wheels has been reversed, 
so that it is still, under the changed conditions, the leading pair 
of wheels which is subjected to the greatest breakshoe pressure, 
and the rear pair of wheels which is stbjected the reduced pressure. 
Here, then, is a method of utmost simplicity which fulfills the re- 
quirements of the case. 
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A most important feature of this method will. doubtless, not 
have escaped observation. This feature consists of the fact that 
the conditions prevailing in Fig. 4 are those for brakes which are 
hung between the wheels. As a foremost consideration it is neces- 
reent in order to realize the advantage ofthe principle of inclined 
brake hangers, that the brakes shall be inside hung. It has been 
the practically universal custom to suspend the brakebeams of 
passenger trucks outside of the wheels. This is radically wrong if 
proper efficiency of the brakes is desired. The most important ad- 
vantage [of inside hanging] is that the brakeshoe pressure upon 
the different pairs of wheels may be so proportioned that in an 
emergency application of the brakes trains may be stopped in from 
10 to 15 per cent. shorter distance without any increased liability 
of injurious wheel sliding. This advantage is, of itself, so im- 
portant as to overshadow all objections. 

Another important advantage is the smoothness with which pas- 
senger train stops may be made. The tilting action of the ordinary 
passenger truck, during an application of the brakes, and the re 
suiting jolt at the stop, has commonly been observed. 

Still another most excellent feature of inclining the brake hang- 
ersis the fact that the weight of the brakebeams and attached 
parts thereby tends to swing the brakeshoes away from the wheels 
after release of the brakes. 

The inside hung brake gear for passenger trucks is not only more 
compact and simple, but it is less costly in construction and mainte- 
nance. It enables brakeshoe slack to be taken up more evenly and 
to pete It enables the proper braking power—and thus the full 
efficiency of the brakes—to be calculated with greater certainty. 
In connecting and disconnecting the brake gear upon the truc 
there is no resistance of release springs to be overcome, and the 
removal and replacement of brakeshoes is thereby facilitated. 


Total 
Braking brakeshoe 
Inclination power, in friction in 
of hanger percentage percentage 
r conse peer. a Wheels. totangent. of weight. of weight. 
reight, inside n. 
track. es cust, iron. 31° 53” 95.2 24.8 
Passenger, D e n. " 
from ete el tired. g 32° 26 110.4 25.2 
in , e Dn, 
. rae etiaias| cpton { s 94.7 25 
Freight, outside n. 
from ¢ar....... .. \ cast iron. 25° 49 80.7 22.8 


It will be interesting to now compare the braking force and the 
ing friction of the brakeshoes under the various conditions 


ore existing in practical service. The figures given in the 
are those computed by the methods given in 


e appendix, 


and the braking power and total brakeshoe friction given are those 
which will produce the same tendency to slide wheels in each cace. 
The braking power given is computed to the highest which, under 
normal conditions of air pressure and brake cylinder piston travel, 
will result in no harmful sliding of wheels, under the average con- 
dition of service. 


Braking Total brake- 
power in per- shoe friction 
Sizeandkind centageof in percentage 
Brake gear. of wheels. weight. of weight. 
Freight, inside, truck frame.{ 2inch } 9g. 19.7 
Fassenger, outside, truck 36-inch © 
p Fame ..... : ee ers = ve: } 88. 20.8 
‘assenger, outside, truc -inc 
REE RR og } 76.5 20.8 
ne 
Freight, outside, car body... castiron. + 70-4 20.4 


It will be observed that in freight service a somewhat greater 
braking power may be employed, causinga slightly greater re- 
tarding friction when the brakebeams are hung from the car body. 
This is because less weight is transferred from one pair of wheels 
of the truck to the other pair than when the brakes are inside 
hung. When the brake hangers are inclined, however, this form of 
brake gear is notably inferior, as shown by the following table of 
maximum inclinations: 

The surprising effect of the angularity of the brake hangers, in 
permitting a greatly increased braking power without increasing 
the danger of sliding wheels, will be at once recognized by com- 
paring the figures in this table with those in that last preceding. 
The real value of the inclination of the brake hangers is, however, 
to be discovered by comparing the retarding frictions of the brake- 
shoes upon the wheels. The efficiency of the brakes has been in- 
creased from 20 to 25 per cent. in each case, except that in which 
the brakes are hung from the car body, where the increased efficiency 
is only about 12 per cent. 

Fig. 9 illustrates the application of inside brakes with inclined 
hangers to a Cavadian Pacific passenger truck. In this case, the 
angle of inclination, when shoes and wheels are new, is 15 degrees 
49 minutes, and the length of the brake hanger is 18 inches, the 
form of brakehead shown being necessary on account of the posi- 








tion of the equalizer spring seat. The calculated braking force is 
about 95 per cent. of the weight of the car, and the total maximum 
friction of the brakeshoes in an emergeucy application is about 22.9 
per cent. of the weight of the car. The stopping efficiency is theo- 
retically about 10 per cent. greater than if the brakes had been hung 
in the ordinary way. A train of Canadian Pacific cars, with this 
truck brake equipment, was tested upon the main line of the road 
near Montreal. The day was a fair one and the rails in average 
condition. The stops were made with the high-braking power upon 
a — of the cars,and a a power of 90 per cent. upon 
others. The wheels of the cars with high braking power slid dur- 
ing the last 10 or 15 feet of each emergency stop, and the wheels of 
the cars having the 90 per cent. braking power slid through about 
half this distance. Fearing that the brakeshoes were not yet 
properly fitted to the wheels to make highly efficient stops, it was 
requested in advance that no speed recorder be applied to the loco- 
motive, and that no attempt be made at that time to determine the 
stopping efficiency of the brakes. All present were so much im- 
pressed, however, with the unusual effectiveness of the brakes, 
that one or two stops were made from estimated speeds, and the 
distance measured. Making ample allowance for errors in judg- 
ment as to speed, the stops made appeared to be about 15 per cent. 
— than any recorded passenger train stops from similar 
speeds. 

min 10 illustrates the application of inside hung brakes to the 
standard passenger truck of the Pennsylvania Railroad, the* aoe 
of the hanger being 19 degrees 53 minutes when the shoe and 
inch chilled iron wheel are new. The calculated braking power is 
about 86 per cent. of the weight of the car, and the total maximum 
brakeshoe friction in an emergency application of the brakes is 
23.3 per cent. of the weight of the car. The stopping efficiency of 
this brake gear is about 13 per cent. greater than ifthe brakes were 
applied in the ordinary way. ; 

Fig. 11 illustrates the standard passenger truck of the Erie Rail- 
road. The length of the brake hanger is 24 inches, and the angle of 
inclination is 20 de 24 minutes when the brakeshoes and 36- 
inch steel-tired wheels are new. The braking power is about 97 
per cent. of the weight of the car, and the total maximum friction 
ofthe brakeshoes is 23.2 per cent. of the weight of the car. The 
increased stopping efficiency of this brake gear is about 13 per 
a would be the case if the brakes were hung in 
the ordinary manner. 
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The Commerce of the Great Lakes.* 





BY CHARLES E. WHEELER. 


The disastrous panic of 1893 was not without its benefits. It not 
only revealed the necessity of a reform in our monetary system, a 
lesson as yet blindly unheeded by the nation, but taught as well 
the need of industria! economics, and along this line most com- 
mendable progress has been made. During the past three years 
every manufacturer's office has been a schoolroom, whose instructor 
bas been Necessity, and the lesson that of applied economics and 
cheaper production. Mr. Carnegie, for instance, was an apt student 
and learned the lesson quickly. He built a railroad trom the south 
shore of Lake Erie to his furnaces on the Monongahela and cut the 
rail-carrying charge in two. He went beyond that; availing him- 
self of the dilemma of Mr. Rockefeller, possessed accidentally of 
several large deposits of ore on the south shore of Lake Superior, 
he was able to place himself in a position as regards ore supply to 
compete with the world, at the same time lowering the transit 
cost of the ore from the mine to hisrailroad. Mr, Rockefeller in 
turn saw meagre profits, unless, availing himself of the deeper 
channels furnished in recent years by the government, he had 
larger boats to carry his ores than have been running in the trade, 
He , built a dozen of them, and thus it happened that more than 
half of all the steel tonnage in the merchant marine of the United 
States built in 1896 was the product of our lake shipyards, and 
surely our pride in that we now own more than hait of the merchant 
marine of the United States as regards boats of 1,000 tons burthen 
and over is quite pardonable. 

Every where, less noticeable because on a lesser scale, the same 
trend towards the same end is to be found. It has not received the 
attenticn it deserves—the constant, determined, intelligent effort 
of the American manufacturer, during the years of financial trial, 
to open new markets, stop wasteful expenai.ures, cheapen produc- 
tion. With returning prosperity, he 1s rash who will set limita- 
tions on American trade abroad or at home, a result of tne discip- 
line of 1898, ’94, 95. The growth of our export trade in the iron list 
is unmistakably genuine, recognized and frankly acknowledged by 
English competitors. ‘the Duke of Devonshire, at the meeting of 
the Barrow Company Directors, spoke of it as “alarming.” ‘he 
London Times, commenting on his declaration. marvels at 
the magnificent scale of operations at Homestead,’ where it 
finds furnaces each producing 200,000 tons of pig iron per annum 
the average capacity otf the English turnaces being less 
than z4,00U tons perannum. During the last month or two rails 
for Liverpool have been coming to tidewater ali rail from the 
Cleveland District. Nails and iron rods have been going abroad in 
generous quantities. ‘the future is fuil of hope it unwise legisla- 
tion do not create more altificial barriers than the ingenuity of the 
American manufacturer can overcome, F 

Contributing to this happy condition of affairs, the cheap trans- 
portation on tne lakes has been a factor of prime importance, ‘The 
transporting interests on the inland waters nave not failed to meet 
the new situation with intelligent effort and splendid courage. It 
was inevitable that cheaper transportation should come. The 
20-foot channel trom Duluth to Butialo is practically completed, 
and the invitation to larger boats and Cheaper rates could not 
be denied. Besides, tne traffic itself is of such mag- 
nitude as to compel a Minimum rate. Over that course of commerce 
must come the nation’s breadstufis, its lumber, its iron and copper 
ores, in quantities that pass comprehension. ‘he figures for 15¥7 
are, of course, not yet complete, but there is little doubt, if any, 
that the most prosperous year will be equalled, even surpassed. if 
this proves true, over 3&,U00,0U0 tons of freight will have passed 
through the Detroit River in 1897. Load that freight in cars, 20 
tons to the car, place the locomotive at New York and the caboose 
will be in New York as well, but between the two nearly 2,000,000 
cars will be found, extending across the continent to San Francisco, 
back again to New York, again across the continent, again back to 
New York, lt is a greater commerce than that ot Liverpool or Lon- 
don, foreign and coastwise, greaterthan both combined. Itexceeds 
the total entries and clearances in the foreign trade at New York, 
exceeds the total of like entries and clearances at ali the seaports 
ot the United States, lam speaking of quantities, of course, not 
values, 

Imagine, if you can, the uses to whica the freight is put, the in- 
dustries it nourishes. Sixty-six per cent. of all the ores used in 
the United States comes through the Sault, and, notwithstanding 
the bright outlook and flattering showing made by the Alabama 
and Tennessee districts, the percentage of the total amount ot ores 
used is not only markedly in favor o1 the Superior ores, but the 
percentage increases year by year. 

Two-tnirds, then, of all the ores used in this country come from 
the south shore of Lake Superior and are the sole source of supply 
ot sueh mills as those of the Carnegie Company. the Illinois Steel 
Company, the Johnson Company, the Cleveiana Roiling Mili Com- 
pany, and others that are now confessedly equipped to compete for 
ioreign trade. If our hope in the future supremacy of the Ameri- 
Can iron and steel maker is well-grounded, surely we may look tor 
its justification in the turnaces between Cleveland and Pittsburg. 
‘Lhere, if anywhere, must be founa the means by which, in an iron 
age, this country may assume a commanding position in the iron 
markets of the world, 

And the whole matter depends on cheap transportation. Remove 
the chain of lakes and no railroad or system of railroads could 
hope for a moment to place the 140 different iron and steel manu- 
lacturers in the Central States district in a position to compete 
with foreign mills, and in the catastrophe thousands of allied in- 
dustries must inevitably be abandoned. Yor the coal, tor the 
eoke, is-in. western Pennsylvania and the ores over ¥0U un iles 





*Froma read before the Soclety of Naval Arebitects and Marine 
Engineers, Nov. id, 1897. 7“ 
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away. No railroad in America is better equipped to transport 
freight cheaply than the Lake Snore & Michigan Soucnera. 
Its grades are light, its tracks and roadbed unsurpassea. The 
cost per ton-mile in 1896 on that railroad was 3.8: mills; tne 
cost on the lakes .99 mills. We have this year reauced the jatter 
figure fully one-third in the operation of the larger boats. We nave 
been bringing ore from the south shore of ‘ake Superior to Cleve- 
land at arate of but 15 cents per ton over tne orainary railroad 
switching charge in any of our iarge cities. We have been taking 
coal back at one-thira une New York ighterage rate. 

To reach such resuits has demanded the most rigid regard tor 
economies in every direction. lt has worked 3 revolution in loaa- 
ing and unloading cargoes. It became necessary that appliances 
should be such that 6,000 tons of ore coulda be loaded in a boat, the 
boat trimmed and ready to depart tor her Kastern terminus within 
four hours after tying up to the dock, it became necessary that at 
this end of the line tnose 6,000 tons should be unloaded in iv hours, 
It became necessary that 4U cars an hour, each car contaiming 
25 tons of coal, snould be iitted up bodily ome at a tine, 
and the contents discharged into the boat as easily as a laborer flips 
his shovel. j ; 

When Mr. Carnegie amazed the world last spring with his low 
quotatious and other milis followed, let ib not be Lorgotten that 16 
nad been impossible but tor our snip yards, the genius of the me- 
chanical engineer, ana our steamship organiZav:ons, which have 
availed themseives of every KnOWn appilance Lor the economical 
conduct of their business. Had it not Deen torthem aud the iakes, 
Mr. Carnegie haa sou.ht in vain tor bis foreign market, Mr, Mox- 
ham had returned from Liverpool empty-ha.ded, ard the Cieve- 
Jand rod and nail mills had never dreamea of Japan ana Mpgiand 
for profitable sales. ‘Lhe commercial supremacy of America lu Iron 
ana steel manufacture is impossibie but lor ihe great iakes. 

And now let it not be thought that the greacer part of 
that traffic is the carrying of iron ores. It 18 nearly nalt of tne 
tonnage, it is true, but im value occupies but fuurth posi- 
tion. ‘Lhe total value of treight passing through Si. Mary’s 
Falis Canals in 1886 was over $lvo,lujuwW, Ui this amount 
wheat must be credited over $47,UUU,00U; flour, $34,00U,UUU; 
unciassified freight, $31,000,UL0, lren ore, with $25,L00,L0U, Comes 
next, closely puspea by copper Wilh $23,0U0U,UUU Lo its cieuib. if the 
grain shipments out of Chicago and ite iumber shipments trom 
Lake Huron be added, and again there be aaded tue vaiue of the 
coal and mercoandise shipmeats trom Lake Krie to Veuoit and 
Lake Michigan ports, the importance of iron ore 14 tae list 18 not 80 
readily recognized, aud it wu be seen that wuat | nave said of che 
jakes and its reiatiou to the iron inaustry applies quite as weil to 
wheat, corn, oats, flour, and possivly copper. 

lt 18 almost certain that oe indirect elects of jake transportation 
are of greater importance than the direct, Mr. Biaucnard, in bis 
argument ot Marcn, 15¥4, before the committee vl tne Unie Staves 
Senate on interstate commerce, made a significant ang, as 1 beneve, 
absolutely truthiui statement in these Wuids: “1 contend,” be sald, 
‘** uhat after rivers, lakes, oceans ana economic lorces nave spenv 
their combined naturai ana national powers i Getermining rates 
which are reasonabie, such rales Cannot be Made eXCessive Ly com- 
bination.” Mr. Blancnara was deleuding rauroad poois, a quesuon 
alive to-day and destinea Lo command caretul puaodlic Consiucrawon 
in the years tocome, As a representative ol Le railroad lulerests, 
his plea may be that Ol an aavocate, yet the face is he was entarely 
correct. No railroad or combinatiou Of railroads can disassociate 
itself trom the traflic means we are considering. it Is a Controming 
factor, and if Duluto can ship ner tlour [rom that pore to Liverpuol Lor 
143¢ cents per hundied—a privilege she exjoyea tor a brief tume- tue 
past summer—its effect is instant upon every raiuroad tuat bas 
flour mills Lo protect or grain tO Lau: tO them. And LheED, too, 0 18s 
not iron ore, tlour and woeac that alone moaopolize ube i0Ww rate, 
‘The class freignc annually carried over the lakes DeLWween Lue great 
commercial centers, Unicago, Muwaukee, Vetois, ‘oieao, Keve- 
land and Buitfaio, and beyoud m conneci0n with Ube rail lines and 
the Erie Canal, is an item concerning which, untortunateiy, no ac- 
curate data are at hand, thanks to a law which does not exact re- 
ports of any consideravie statistical value; but the tact wnat all 


your trunk jines whose wescern terminus is bulfaio own ana oper- 
ate their 


own boats, ana tne tact betore cued wnat 
the unclassified freight in the Lake Superior trade 
amounts in value to over 


$3u,0L0,uuu per year, hint at 
the enormous vaiue of the total ciass Dusiness transacted 10 the 
lake trade, None of the trunk lines may ignore 1¢ and its influence 
is tarfelt. 1fi1t became a tratiic necessity tor une Lake Saore & 
Michigan Central and the New York Ventral & tiudsou Kiver rati- 
roads to approximate the jake ana rail or lake aua canal rate on 
any commodity trom Chicago to New York, besure the other trunk 
lines will meet it, and give their tidewater cerminais the same Tate, 
not omitting the differenuials. As was Lhe case unis summer, even 
the north and soutn lines, such as the Iilinois Centrai, must, of 
necessity, take a hand, protecting heir guilt termini agaist whe 
competition thus torcea on them. Now, while 1s eflects are of 
little consequence, perhaps, in regard to higher class ireigt, Luere 
can be no question but ali the 6,UUU railroad stations east of tne 
Mississippi and north of the Unio Kiver reap a deciaea benenit m 
the carrying cost of the iower cias» Lreight and cOmmouities; for 
when through rail rates are reduced between Cnicago ana New Lore, 
for instance, because of lake competition, they are simuitancously 
reduced between intermediate points because of tne loug and shoit 
haui ciause Of tue interstate commerce act. ‘ine effect is wide- 
spread, often disastrous to the carrier, vut at least yicias Lois com 

fort—that tne present unmistakavie Lendency toward concentra- 
tion Of railroad interests, or the enactment py Congress of & 1awW 
permitting rauroads to pool, is a menace of academic ravuer than 
real interest. So jong as our water nighways are open, the railroads 
have a competition that cannot be overcome, ahh 2 eee 
there is another reason wuy nis competition is irresistuble.. lo 
the building of boats anu tneir macnmery, the na\al arcunece aud 


marine engineer may hope reasonably wv keep im aa 
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maintenance of way. engineer, the master: car-builder, and the 
superintendent of motive power. Walking through the Globe ship- 
yards one day-with Mr. Parkhurst, he picked up a piece of coal the 
size of a -walnut and remarked: ‘* You would hardly think that 
little lump'of coal will carry aton of freight a mile, would you? 
and yet that is what it will do on our better class of boats.” It is 
true Sexe dada hundredths of an ounce of coal per ton-mile is the 

record, . ak ; 4 

Nov-, such results are not to be expected in the performance of a 
locomotive ; at least they are not. in sight. Such economies are 
associated with triple and quadruple expansion engines, and it is 
worthy of note that for the first time in the history of shipbuilding 
in America we on. the lakes are now building our freighters with 
quadruple expansion engines.’ Then, too, our waterways are being 
deepened, our boats being enlarged.. Until last year they were less 
than 400 feet long. We are now building them 475 and 500 feet in 
length over all, 

‘There is ina workshop at Cleveland an internal combustion engine 
built for the company with which I am associated. It weighs 
about two tons, and is, if I mistake not, the first compound gas- 
engine that successiully meets all requirements, Its cards show 
an indicated horse-power of 114, and a thermal efficiency of 39.5, 
Making no claim whatever to a technical mechanical training, I 
am perhaps treading on dangerous ground, but this at least is 
known—that, reduced to steel-strains, we have an engine of 92 
horse-power ter ton. a record far surpassing that of the Turbinia, 
an engine that exhausts at atmosphere and that may be built to 
any power, ifsome of your own brightest marine engineers are not 
inerror. In any event, it.is certain that the principal of a com- 
pound gas or oil engine is pow thoroughly understood, and whether 
the present device julfills expectations or not, assuredly the time is 
not far distant when important results will come from the untiring 
efforts of mechanical engineers to transfer the source of power from 
the boiler to the cylinder. I mention it because indicative of a possi- 
-bie revolution in mechanics that will work economies in the engine- 
room of a vessel impossibie to the locomotive, and thus increase 
the already markec difference between the cost per ton mile by 
water and that by rail. : 

_Clearly we have not yet sounded the possibilities of cheap trans- 
portation by water, and with their discovery one may be justified 
in believing that their application can nowhere be productive of 
more beneficent results to mankind than on those waters to which 
are annually consigned the products of the vast plains of the West, 
the nation’s food and the supply of her workers in iron. 








Painting by Compressed Air.* 





BY H. G. MAC MASTERS, 


_ We presume that a paper on painting railway equipment with 
compressed air, basea on every-day practice, strictly adhering to 
facts instead ot citing what has been done or what can be done, 
will best serve the purpose. 

After a few trials with the machine we felt perfectly satisfied 
that it would spray paints, be they light or heavy, the only.question 
now being would they dry, look as well, and, above all, wear as 
weil as paint applied with a brush? Of the first two we have satis- 
fied ourselves that, by changing formulas somewhat for some makes 
of paints only, paint will dry, look as well, and, with some colors, 
look even better than brush work, and, as for the wearing qualities, 
we can only say that we have recently seen some work that has 
been out nearly a year, and that it looks quite as well as brush work, 

However, our faith is and has been so great.in the machine that 
every freight car, whether box, stock, coal, fruit or refrigerator, 
that we have painted since last November (excepting a tew that 
were too far from air connections) have been done with it, and we 
are satisfied that with this method of painting we need have no 
fear for the wearing qualities of paint. ; 

We madeagreat many testsof different.makes of paints, and 
found the machine would spray any of them, there being no differ- 
ence so far as the machine was concerned, but it was in the looks 
and drying qualities that we found the difference, the common 
faults being those of drying flat in spots, and skin or surface dry- 
ing; but this was overcome in most. cases by the addition of a cer- 
tain per cent. of japan oil—what per cent, can best be determined 
by a little experimenting, although we find one-third japan oil and 
one third boiled linseed oil answers as a reducer in most cases. 

Several paint concerns are now making speciai spraying paints 
that are giving very good satisfaction, particularly on old wood- 
work, Paint tor the spraying machine should bs one that dries 
from the bottom out, and not from the surface in. 

We also made a test to determine the weights of all kinds of 
paints best suited for the machine, ana have concluded that we 
should usethe same judgment with the machine that we would 
were we gbding to apply the paint with the brush—for instance, if 
you are going to prime a car, use paint of the same consistency as 
you wouid if you were priming it with the brush, and so on with 
succeéding coats. If you have an old car that you only wish to 
give one coat, of course make it heavy. ’ 

After we got to painting freight cars in good shape, it was said 
that it might do for common freight cars, but it would never do for 
passenger cars. This may be true, so far as the body of the car is 
concerned, but we have proven very conclusively that it is not so 
with trucks. — ; 5 

The old method of doing trucks was to give them one coat of color 
and one coat of varnish, no striping, We tried the spray on them 
with flat or turpentine color, and then with a light varnish color, 
and kept increasing the varnish until they looked so well that we 





* From a paper read before the Car and Locomotive Painters’ Associa- 
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concluded to discontinue the coat of varnish, and now only give them 
one coat. Weare not only doing this on an occasional truck, but 
on every one, thereby saving 37; cents on every pair of trucks over 
the cost of application of this varnish color by brush, as well as the 
cost of a coat of varnish. And still it is claimed by some it does not 


pay. 

tt has been said that if you have only one cara day to paint it 
does not pay to use the machine. We take it for granted, of course, 
that the shops are conveniently piped for air. If you can fill your 
machine, attach your hose, spray your car, put away the hose and 
clean the machine, and you have accomplished in 30 or 40 minutes 
what it would otherwise have taken two or three hours to do, it 
surely would pay. This is done nearly every day. 

Some time ago we had 12 baggage car letter cases sent to the 
pee shop to be primed; we had a man prime one by hand, it tak- 

ng him 14 minutes; then we had him spray one, which took seven 
minutes. It is needless to say the rest of them were sprayed, sav- 
taneous 1 hour and 10 minutes. We thought that paid us. 
he saving in brushes is an item well worth considering A well- 
known railroad man made the remark some time ago that air 
ainting was a fad, and would soon die out. Well, if a saving of 
or $1,200 a year is a fad, it would be well for the railroads to 
have more faddists. 

We are at present building at Burnside shops 120 new 35-foot box 
cars, which we are painting with the spray at a cost for labor, com- 
plete, excepting lettering, of 5734 cents. 

We painted one of these cars by hand at a cost for labor, except- 
ing lettering. of $1.633{, using 74¢ pounds of paint more than on the 
car sprayed. 

Below is atable of comparative cost of labor painting cars by 
hand and with the spray, also one of passenger trucks: 








COMPARATIVE COST OF LABOR, PAINTING ONE NEW 35-FOOT BOX CAR. 




































































With the Brush, With the Spray. 
Time. | Rate. | Cost. | Time. Rate. | ( ost. 
Sills, 1 coat....... 20 minutes} 15 cents | $0.95 (13 minutes} 15 cents | .034%4 
Edge roof boards, : | 
J Sera 40 “0 pa 10 =(|17 = ” : | ae 
Body, 3 coats.... 7 hours “sy 1.05 |1h. 24 min. i |- 2a 
Putty  ..:......; Lhour “9 15 1 hour ieee Dek 
Roof, 2 coats..... 30 minutes : -0744|12 minutes ¥: | U3 
Trucks, 1 coat....| 1 hour . 15 |20 = sore oe 
Blacking off | 
irons, elc....... 25 minutes * 0614/25 - a | 0644 
yee RA IS Ce rs 1 6394) RAE TA TS SEOe er “By | 5734 
- Total saving $1.06, or 64;;% per cent. 
ONE SET OF PASSENGER TRUCKS. 
With the Brush. With the Spray. 
Time. Rate. | Cost. Time. Rate | Cost. 
Trucks, 1 coat....| 3hours | 1l5cents| .45 4% hour. | licents| .07% 
j vO" RT RE ae 45 Jeites 1a eae .07% 











‘Total saving, $0,374, or 834% per cent. 
The above cost of painting trucks: does not include sandpapering or put- 
tying; simply the application of paint. 








’ The saving in painting of all the freight cars is proportionately 
the same. Now, about the mist or fumes from air painting; this 
seems to be the worst or hardest feature to overcome. 

We compel the operator of the machine, if working in the shop, 
against his will to wear a sponge over his mouth and nose, if he 
has more than one Car to spray. 

While spraying the passenger car trucks he does not use a sponge. 
The fumes from varnish color are less than from an oil or turpen- 
tine color. 

The machine can be used to good advantage on locomotives, 
bridges, buildings and any number of other things that require 
painting where you can get air, but, having had very little prac:ical 
pi rigger in these, we leave them for others who have to write 
about. ¢ 








EQUIPMENT AND MANUFACTURING NOTES. 





' The Richmond Locomotive Works have contracts for the special 
parts for converting five Viass T Norfolk & Western engines to the 
Richmond compound type. They will also build two locomotives 
for the Richmond, Fredericksburg & Potomac. 





At a special meeting Mr. Robert T. Lincoln was elected a 
Director of Pullman’s Palace Car Company to succeed Mr. George 
M. Pullman and he was also elected Chairman of the Executive 
Committee which is to take charge of the affairs of the company. 
He will be Acting President. "seat 





‘The Chicago, Milwaukee & St. Paul is building a new passenger 
station in Minneapolis, on the site of the old one, 
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The Baldwin Locomotive Works are building three locomotives 
for the San Francisco & San Joaquin Valley Railroad. They have 
orders as follows: One consolidation locomotive for the Choctaw, 
Oklahoma & Gulf, six consolidations for the Western Maryland, 
16 consolidations for the Central Railroad of Brazil, 12 treight 
moguls for the Finland State Railways, six moguls and four 10- 
wheelers for the Grand Trunk, also one locomotive for the Norfolk, 
Virginia Beach & Southern and five consolidations for the Union 
Pacific, Denver & Gulf. 





The Brooks Locomotive Works have orders for two 10-wheel loco- 
motives forthe Flint & Pere Marquette; for 12 moguls for the 
Kuisbiu Railway of Japan, and for the boilers of 10 more 10-wheel 
locomotives to be built by the Chicago, Rock Island & Pacific in 
its Chicago shops this winter. They are now building two simple 
mastodon engines for the Great Northern which will have 21 by 
34 inch cylinders, piston valves, 55-inch wheels and improved Bel- 
paire boilers to carry 210 pounds pressure and one six-wheel side 
tank engine for the Sanuki Railway of Japan. These builders have 
an additional order for one 10-wheel passenger engine for the Buf- 


falo, Rochester & Pittsburgh like the one recently furnished to that 
road. 





The Pittsburgh Locomotive Works are building two more loco 
motives for the Union Railway, a branch of the P. B. & L. E. Rail 
way, connecting the Homestead, the Braddock and Duquesne 
Works of the Carnegie Steel Company. 


The Cleveland, Cincinnati, Chicago & St. Louis Railroad has 
ordered a heavy consolidation locomotive from the Richmond Loco 
motive Works. It is likely that the design will be adopted asa 
standard of the company as a result of the economy of heavy ma- 
chinery. Taree sets of cylinders were also ordered, to convert that 
number of simple engines to the Richmond compound system, of 
which the road has a number already in service. 





Mr. Frank W. Morse, Superintendent of Motive Power of the 
Grand Trunk, has sent us the following information with reference 
to locomotives recently ordered by that road from the Baldwinand 
the Schenectady Locomotive Works: 

— and date of delivery 


seckes seevececcccccses secceveeeeecseelOs JANUArY 
MOG «cu ds'sank: aomsedans sateen’ Ghnneeaasineet Eight 10-wheel and 10 mogul 

simpie Ae CONNIE i 6.60045 0:45 00k cinuasataeake eeibeacoss se Single expansion 
uel 


Scands hoes dubs ph vcodancs G4dbadebhubte: bamseateenee dadaccheds Bituminous coal 
Weight in working order ...10 wheel, 156,000 pounds; mogul, 148,000 pounds 
CIP eNen, Ms + io cnadee (ics Gaguauenibbatedak adquthyedued 20 inches by 26 inches 
SO WERE Ns oihned divicdan cccnck ccdnd Srtpocnatnaiede Grand Trunk standard 
Driving woe. pees outside of tire..10-wheeler, 68 inches, and mogul, 
inches. 
Driving-wheel centers...Main centers, cast steel; leaders and trailers, cast 
iron. 


Tired. ......scccescccssecccsscccssessssccscecscses roses American manufacture 
Engine truck whéels....Mogul, 37 inches; 10-wheeler, 33 inches; cast-iron 


centers; steel-tired Mansell retainers; American manufacture 









RE hkkiadiiccedivvecsddicacctiaataes, a CoE Ter ey CCT Ce Extended wagon-top 
Outside diameter at smallest ring Ca Fe ae RE EY a 62 inches 
Working PreSSULe........secereeree PO eT TT er eee Pee 20u pounds 
Boiler covering............. due Gneeneucns Wood covered with asbestos paper 
RNS bt he di ddiccadue qeeis coabenk denndee saubdnnen Toboggan above frames 
Firebox length......... .120 inches; width, 43 inches; depth, 26 inches 
MOD. «cin bas Gbiw 4dnds toa se anddwbuciscete~s -Nu mber, 300; diameter, 2 inches 
Heating surface, tubes.... .... Mogal, 1,742.25 square feet; 10-wheel, 2,225.25 
square feet. 
rs - pebox.... -.. Mogul, 184.25 square feet; 10-wheel, 184,25 
square feet. 
5. ee | Sep Ss Mogul, 1,926.50 square feet; 10-wheel, 2,409.50 
square feet. 
Grate surface........... Mogul, 33.43 square feet; 10-wheel, 33.43 square feet 
Tender wheels, number....... jeer Oks dccuenionls Kight; diameter, 33 inches 
Tender frame..... Uuasvuddcepeesucdceaveawesee. cocks ananel 10-inch channel iron 
Sr No oss a nhoe apeagacecensadan eamibapnde 4,500 gallons; coal, 10 tons 
Metallic peeling Pineuedasss ccnddasdunddinntd term xev gees os 6euennisn eee Yes 
BOOSINMS. . 6s ccce cite eeee Sn bedeekenecnécehackeueekaie Bronze 
Brakebeams ‘. 6 ook patna Metallic 
Brakes....... eee seedvcveccceesederesdeceeTeccesccdevese coccctes Westinghouse 
SCRUM GNGERS ¢ ie Sccalig dhtes se cacich mnvvakeadads canacecaevanek Westinghouse 





Mr. Charles Parsons, Receiver of the Ogdensburg & Lake Cham- 
plain Railroad, has placed an order with the Schenectady Locomo- 
tive Works for three compound consolidation freight locomotives 
for the Ogdensburg & Lake Champlain Railroad. These will have 
cylinders 22 and 34 inches diameter, and 28 inches stroke. The 
driving wheels will be 54 inches in diameter, and the engines are to 
weigh 150,000 pounds. The engines are to be operated on the heavy 
grade between Moira and Rouse’s Point. The engines are of the 
latest design, have cast-steel driving-wheels and all the modern im- 
provements, cast and pressed steel being used largely in order to 
give the maximum size of boiler obtainable with the above weight, 
The boiler pressure is to be 200 pounds per square itich. 





The Pennsylvania Railroad is building five more Class H. 4 loco- 
motives in its own shops. 





The Chicago, Rock Island & Pacific will build 10 more 10-wheel 
class 25A locomotives at the Chicagoshops this winter. The 
boilers will be built by the Brooks Locomotive Works, and the 
steel castings, except the driving wheels, will be furnished by the 
Sargent Company, of Chicago. 
~ The St. Charles Car Company has an order for 100 additional 
freight cars, and one for 100 ventilator cars from the St, Louis 
Southwestern. This company also has an order for 250 cars for the 
Illinois Central. 





The Barney & Smith Car ‘Comieks has orders for 10 passenger 
cars for the Southern Pacific, 24 passenger cars for the Astoria & 
Columbia River and 50 cars for the Colorado & Northwestern. 





The Missouri Car and Foundry’ Company, of St. Louis, has an 


order for 100 furniture cars for the St: Louis & San Wiasetsom 





The Michigan Peninsular Car Company is building 100 eT 
ears for the _— & West Michigan. 





The Disindptriela an and Central of New Jersey have asked for bids 
‘on steel cars from the Schoen Pressed Steel Company, of Pitts- 
burgh, and it is stated that bids on a large number of cars from 
80,000 to 100,000 pounds capacity have recently been ackes of this 
firm. 





The Terre Haute Car & Manufacturing Company has received an 
order for 100 stock cars for the lowa Central. - 


The Norfolk, Virginia Beach & Southern Railroad has-ordered 18 
freight cars from the South Baltimore Car Works, 

The Jackson & Woodin Maaiietaihil Company, of Berwick, 
Pa., has contracted to build 100 80,000-pound capacity freight cars 
for the Buffalo, Rochester & Pittsburgh, and the Buffalo Car Com- 
pany has an order for 100 more freight cars for the same road. 





The Ohio Falls Car Company is building 25 cars for the Georgia 
Railroad. 





The Wagner Palace Car Company has completed 31 new cars for 
the service between Chicago, New York and Boston. 





The Pittsburgh, Bessemer & Lake Erie has ordered 400 more steel 
cars of 100,000-pound capacity, from the Schoen Pressed Steel Com- 
pany, making 1,000 cars in all ordered from this firm. 





The Harlan. & Hollingsworth Company have received: an order 


for 6 passenger and 6 sleeping cars from a South American rail- 
road. 





The Bethlehem Iron Company rolled the first armor plates ever 
produced by that process in this country on Nov. 17. The process 
was entirely successful, and promises to make a revolution in armor 
manufacturing. The plates rolled are for the top of the turret of 
the battleship Wisconsin. They were 30 feet long, 4 feet wide and 
8 inches thick. Heretofore all the armor has been forged. 





The Clayton Air Compressor Works, Brooklyn, N. Y., office 
Havemeyer Building, 26 Cortlandt street, New York, report that 
the volume of sales for the month of October is larger than for 
any preceding month inv its history, and three times greater than 
the average sales for five years past. These. works are now con- 
structing one 25 horse-power compressor for 3,500 pounds pressure 
and one 50 horse-power compressor for 2,500 pounds pressure, for 
the Western Manufacturing and Oil Company, Newark, N. J. They 
also have orders in hand for a compound air compressor ordered by 
Fraser & Chalmers, of Chicago; a duplex air compressor for the 
Deane Steam Pump Company, Holyoke, Mass.; three duplex air 
compressors for compressed air shop plants, two air compressors 
for the Consolidated Pneumatic Tool Company, one air compressor 
for sand blast work, one for operating pneumatic railway signals 
two compressors for air lift pumping plants, two compressors to 
the Shone Company, of Chicago, for their pneumatic sewerage 
‘system and one large duplex compressor for the _ Consolidated Gas 
Company, New York. This unprecedented rush of business is a 
‘satisfactory demonstration that improved times are here and a 
most decided recognition of the merits of the Clayton air compress-. 
ing. maehigety- 
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The Pearson Jack Company has changed its office from 156 Fifth 
avenue, New York City, to 64 Wederal street, Boston, Mass. Mr, 
George M, Brown, General Manager, will conduct the New York 
business of the company at 245 Broadway. 





The floating drydock built in England for Havana, Cuba, spa- 
cious enough to accommodate the largest ironclads, arrived in 
Havana after its long voyage from England in the tow of a tug. 


The dock crossed the Atlantic without the least damage, 





The Western Railway Equipment Company, of St. Louis, report 
having sold 180 of their Houston track sanders during the month 
of October to the following roads : The Western Maryland for two 
shops, Baltimore & Ohio; New York, Ontario & Western; Maine 
Central; Texas & Pacilic; St. Louis Southwestern; Denver & Rio 
Grande; St. Joseph & Grand Island; St. Louis, Chicago & St. Paul, 
Missouri Pacific; Sea Board Air Line; Baltimore & Ohio South- 
western; Pittsburg, Lisbon & Western; Erie, Kansas City; Fort 
Scott & Memphis; Missouri, Kansas & Texas; St. Louis, Iron 
Mountain & Southern; Kansas City, Memphis & Birmingham; In- 
ternational & Great Northern; Atchison, Topeka & Santa Fe; 
Schenectady Locomotive Works; Baltimore Locomotive Works; 
Pittsburg Locomotive Works, and the Dickson Manufacturing 
Company 

An experiment in tie use of the pneumatic spray painting 
machine was recently tried in New York by the Turner Machine 
Company of that city. The gas holders of the Equitable Gas 
Company, located at Fortieih street and Avenue A, were painted 
by these machines. After the tops of the holders were painted 
the men stood on the ground and painted the sides as they were 
raised in the filling and the fact that they were in use at the time 
interfered somewhat with the experiment. On one day an area 
of about 16,500 square fee. of one of the tanks was painted by 
three men with two spraying machines, the labor cost being $6.25 
or jess than one-half cent per square yard of surface. It 1s inter- 
esting to note in this connection that one man with a brush can 
paint only about 1,300 square feet per day. 





Five American companies have combined to make steel tubing in 
this country and the new concern will have a minimum capacity of 
50,000,000 feet per year. This is equivalent to 90 per cent. of the 
total output of this country. According to a correspondent from 
Toledo, the concerns are the Brewer Seamless Tube Company and 
the American Weidless Tube Company, of Toledo; the Shelby Tube 
Company, Shelby, O.; the Ellwood ‘lube Company, Ellwood, Pa. 
and the Greenwood Tube Company, Greenwood, Pa. W. H. Millers 
of Shelby, will be the President and General Manager. The com* 
pany will be known as the Shelby Steel Tube Company, and its capi- 
talization is $5,000,000. 





The Sterlingworth Railway Supply Company have recently re- 
ceived the following orders for Sterlingworth rolled steel brake- 
beams: D., L. & W. Ry., 2,500; Southern Ry., 4,000; Swift & Co., 
8,000; Cincinnati Southern, 800; Central of Georgia, 800; Norfolk & 
Western, 4,000; St. Louis & San Francisco, 800; Lehigh Valley, 350; 
George’s Creek & Cum., 400; Ohio Central, 500; West Va., Cent. & 
Pitts., 300; Wheeling & Lake Erie, 500; Manhattan Oil Co., 500; 
Atlantic Coast Line, 400; N. Y., O. & W., and smaller orders 
from some 25 additional roads. 





The Newport News Ship Building and Dry Dock Company, of 
Newport News, Va., are erecting at their shipyard a crane capable 
of lifting 140 tons. This crane is to be used for the placing of en- 
gines, boilers and other machinery in the Jarge war vessels which 
they areconstructing for the government, and will be also used for 
placing the armor plates on the sides of theee vessels, some single 
pieces of which weigh from 40 to 50 tons. The crane will have suf- 
ficient reach so that it will cover the entire width of a large cruiser. 
This crane revolves in a circle on a turntable which is supported 
on a steel foundation about 25 feet high. This steel foundation is 
to carry, besides its own weight, the weight of the crane, its ma_ 
chinery, and whatever load may be lifted, which altogether will 
900 tons. The steel support for this crane is being fur, 





Norwalk, O., to succeed Mr. O. P. Dun 


Coffin steel piston rods and crankpins were specified for two 10- 
wheei locomotives recently ordered for the Flint & Pere Marquette 
of the Brooks Locomotive Works, ; 





The fiftieth anniversary of the establishment of the firm of 
Siemens & Halske, Electrical Engineers, was celebrated Nov. 
12, Congratulations were presented by a deputation from the 
Berlin, Charlottenburg, Vienna, St, Petersburg and London 
branches, and a number of presents were offered, including a 
portrait of Herr Werner Siemens, painted by Koner. Herr Carl 
Siemens read a deed establishing a fund of a million marks for the 
benefit of the workmen and officers of the firm, and speeches were 
made by well-known members of the company and by government 
officials. 





A gigantic wood-working combination which will control most of 
the wood-working machinery business of the United States, under 
the name of the American Woodworking Machinery Company, has 
just been organized at Williamsport, Pa., with a capital of $8,500,000. 
The firms that have pooled their interests are Goodell & Walters, 
of Philadelphia; Glencoe Machine Company, of Brooklyn; Hoyt 
Brothers, of Aurora, Ill.; Globe Machine Company, of Chicago; 
Fague & Company, of Cincinnati; E. & B. Hayes Machine Com- 
pany, of Oshkosh, Wis.; Frank Clements, of Rochester; C. B. 
Rogers & Co., of Norwich, Conn.; Milwaukee Sander Company, of 
Green Bay, Wis.; Levi Houston Company, of Montgomery, Ala.; 
Rowley & Hermance, the Williamsport,Machine Company, the Leh- 
man Machine Company, and Young Brothers, Lockhaven. 








Our Directory 


OF OFFICIAL CHANGES IN NOVEMBER. 





Baltimore and Ohio.—Mr., E, W. Grieves has resigned as Super- 
intendent of the Car Department, to engage in other business, and 
the office has been abolisned; Mr. Joseph Billingham has been ap- 
pointed Master Mecnanic of the Pittsburghdivision, with head- 
quarters at Glenwood, Pa.; Mr. C. F. McDermott has been appointed 
Master Mechanic with headquarters at Garrett, Ind., to succeed 
Mr, Billingham, transferred. 

Charleston & Western Carolina.—Mr. Samuel Thomas has been 
elected Vice-President, to succeed Mr. W. A. C. Ewen, resigned. 
Mr. W. J. Craig has been appointed General Manager, with office 
at Augusta, Ga. 

Clevetand Lerminal & Valley.—Mr. J. E. Galbraith, who has been 
appointed Traffic Manager, with office at Cleveland, O., will also 
act as General Agent of the B. & O. R. R. 

Columbus, Sandusky é& Hocking.—Mr. M. F. Bonzano has been 
appointed Superintendent and Chief Engineer, with office at Colum- 


bus, O. 

Colorado Midland.—Mr. George W. Ristine has been elected 
President of the reorganized company, and has had charge of the 
property since November 1. 

Findtay, Fort Wayne & Western.—The general offices of this 
company have been removed from Fort Wayne, Ind., to Findlay, O. 

Kansas City, Pittsburgh,& Gulf.—Mr. W. J. Miller has been ap- 
pointed Master Mechanic of the Southern Division, with head- 
quarters at Shreveport, La. : 

Litchfield, Carrollton & Western.—Mr. C. B. McCall has resigned 
as General Manager, and the office has been abolished, and Mr, T. 
W. Geer has been appointed General Superintendent, with head- 
quarters at Carlinville, Lil. 

Leamington & Hastern.—Mr. J. G. Livingston has resigned as 
Purchasing Agent, to accept the position of General Superintend- 
ent of the Interoceanic. 

Louisville, Henderson & St. Louis.—Mr. F. J. Ferry, Master Me. 
chanic, died at Cloverport, Ky., Nov. 4, at the age of 52 years. 

Maine Central.—Mr. A. S. Bosworth has been appointed Pur- 
chasing Agent, with office at Portland, Me.,and Mr. T. L. Dunn 
has been appointed Chie! Engineer, with office in same city. 

Montana.—Mr. R. A. Harlow has been appointed Vice-President 
and General Manager. 

New York, Philadelphia & Norfolk.—Mr. Charles W. Reiff, 
Traveling Passenger Agent, died at his home in Philadelphia, on 
Nov. 9, at the age of 39. 

Philadelphia & Reading.--Mr. Edwin L. Moser has resigned as 
Mechanicai Engineer. 

Peoria, ur & Evansville.—Mr. Robert S. Anderson has been 
elected President and Mr. John H. Prall has been elected Vice- 
President. 

St. Louis, Chicago & St. Paul.—Mr. Henry W. Gays has been ap- 
pointed General Manager; he is also General Manager of the Cni- 
cago, Peoria & St. Louis. 

South Haven & Hastern.—Mr. A. A. Patterson, Jr., has been 
chosen President. He is also President of the Milwaukee, Ben- 
ton Harbor & Columbus, 

Texarkana & Fort Smith.—Mr.C. J. Snook has been appointed 
General Manager, with oftice at Texarkana, Tex. 

Wheeling & Lake Erie.—Mr. J. B. Braden has been appointed 
Superintendent of Motive Power and Cars, with headquarters at 

bar, deceased, 


4 ar) 




















“No. I2, 


Vol, _LxxXI. 


CAR BUILDER 


;AN 


ano RAILROAD JOURNAL. 


SPEC TNS 


Sixty-Sixth Year. 


Established 1832. 








NEW YORE: 
Morse Building, io Nassau Disect. 





DECEMBER, 1897. 


t 





$2.00 PER ANNUM 
SINGLE NUMBERS, TWENTY CENTS. 


‘ENTERED AT THE Post OFFice at NEW YORK, N. Y., 4S MAtL MATTER OF THE SECOND CLASS, 











‘foe all. sachinery Bearings. 





AC : 
Owners and Sole Manafacturers, 


266, 267 West St. NEW YORK. | —> 


Cttieago Office, Traders Building. 
London Office, 49 Queen Victoria. Bt, London, B. 0. 


it you osire ——-ee> 


CARS 


for any Special Service, 


WRITE ..-: 


RUSSEL WHEEL, 
& FOUNDRY CO., 


DETROIT, MICHIGAN. 





of Special 
Design. . 








No. 98 High Back Seat. 


Write for Late Catalogue. 


THE BUSHNELL MPG. CO. 


EASTON, PA. 


MAGNESIA 








TURNBUCKLES 


——MADE BY—— : 
Cleveland City Forge & Iron Co., 
CLEVELAND, OHIO. 

Branch Office: 136 Liberty St., N. Y._ 





CLEVELAND TWIST DRILL COMPANY. 





New York Salesroom: 


No. 99 READE ST. 


Factory: CLEVELAND, O. 





HOWSON axe HOWSON, 


Counsellors at Law. | x 


119 South Fourth Street, 
PHILADELPHIA, PA. 


Solicitors of 


New York, 38 Park Row. 
Washington, 918 F Street. . 


Patents. 





Absolutely K. & M. Fireproof. 





Sectional Steam Pipe 
and Boiler Coverings. 


—_= —_ 


The Great -Coal-Saver, 


— => — 


MANUFACTURED BY 


THE KEASBEY & MATTISON 00, 


AMBLER, PA. 


AIR COMPRESSORS 


For Every Pay cog he of 
Compressed Air Power. 


CLAYTON AIR GOMPRESSOR WORKS, 


26 Cortlandt Street, NEW YORK. 
Complete Catalogue upon application. 


UMPING CARS of all 
kinds and = for 
Con —arepies 








SHEFFIELD ane co. on 

ee ae oo of 

lor « Repairs 

and Construction; also 
line for 





hi a. Iso 8t. Louis, Mi rhe, Coes ‘n- 
A t. Ss, Mo.; inven, 

MS aes Olen Mo. ; ae, Neb.; incinna’ ati, U.; nes 

Ind; 5 @t, Paul, San id, 


Francisco, 
Ore.; Los oer Bane "Cal; Louisville, Ky.3 Olevelana oO 


DROP =e FORCED 


MERRILL BROS.) - 








1465-471 Kent Ave., Brooklyn, E.D., .N. ¥ 











FAN DARDS. 






















‘ano VARNISHES 






f ncorporated, 
fl) MODERN MACHINE 
foe I00LS. 


TURN-TABLES, 
PLANERS, 

TOOL GRINDERS, 
CRANES, 
DRILL PRESSES, 
INJECTORS, 
TESTING MACHINES, 
STOKERS, 
PULLEYS & SHAFTING. 









Air Compressors. 





COMPRESSORS 


ESPECIALLY DESIQNED FOR 





Our Catalogues g 
tion of Compressed Air. 


Channelers. 





ROS ON 
Send for Catalogue. 








Philadelphia. 


WHEEL LATHES, 
AXLE LATHES. 









Rock Drills. 





We manufacture Air Compressors suitable for all kinds of-work, and a variety covering every 
size, from the small Belt-driven Compressor fer smal! shops.and pumping small quantities of water, 
up to the large Corliss Compound Compressors for the greatest manufacturing or mining plants of 
thé world. Asan instance of the wide range covered by 
following that we have recently furnished, all of whom are equally distinguished in their line: 

Newport News Shipbuilding Co., Newport News, Va.: Duplex Compressor for operating a large 
number of pneumatic tools: Hughes Bros..& Bangs, Bellevue, Del.; Valdosta Water-Works, Val- 
dosta, Ga., for pumping water; the Manhattan Elevated R. R. 
purposes; Walker Co.,; Electric Works, Cleveland, O.; Harrison Granite Co., Barre, Vt., pneumatic. 
tools; L. L- Manning, Plainfield, N. J., Marble/Works; the Anaconda Copper Mining Co., Butte, M ont 

ive information of Air‘Compressors-and other subjects relating to the applica 
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Steam Pressure 
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is made entirely of metal; is very simple and sensitive; will invaria- 
bly effect a great saving in operating expense, Is a lock valve. The 
purposes to which it may be applied are as various as the wants of 
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Handling, 

piviea! ¥ one pbuilding, 1 ay oe Hanne. Foale 
» Ways, and f Jon ve. Im 

more Electric f Hoists. Single pe a Patent 

co Drum, Com , Geared with Brakes, 

and Reversible, for General Hoisting and Mining 


Purposes. 
Send for Illustrated Catalogue giving full 
description, etc. 
Solicited. 


Correspondence 
LAMBERT HOISTING ENGINE CO., 


(Successors to W. A. Crook & Bros, Co.) 
117-123 POINIER STREET, 
NEWARE, N. J. 


143 Liberty Street, N. Y 


SIEMENS 8 HALSKE ELECTRIC COMPANY, 


CHICAGO. 
BUILDERS OF ALL KINDS OF ELECTRICAL MACHINERY. 
ELECTRIC AND STEAM LOCOMOTIVES. 


Special attention given to making of large Castings and Boilers of all descriptions. 


GENERAL OFFICE, MONADNOCK BLOCK. 
W. B. GRIST, General Manager. W. T. BLOCK, Asst, Sec. and Treas. 


RAILWAY CAR CONSTRUCTION, 


200 PAGES. 500 ENGRAVINGS. By WILLIAM VOSS. 















With Full Working Drawings of Every Style 
of Car Now Used on American Railroads. 
American Engineer Car Builder and Railioad Journal, 


Address .. 


ws" MORSE BUILDING, NEW YORE. 





THE SAFETY GAR HEATING & LIGHTING CO. 


160 BROADWAY, NEW YORK. 


Railroad Car and Marine Buoy Lighting —PINTSCH SYSTEM. 





CAR AND BUOY LIGHTING. 





This Company controls in the United States the celebrated Pintsch system of Car and Buoy 


Lighting. 


It is economical, safe, efficient and approved by Railway Managers and the Lighthouse 


Board of the United States, and has received the highest awards for excellence at the World’s 
Expositions at Moscow, Vienna, St. Petersburg, London, Berlin, Paris, Chicago and Atlanta. 
Seventy thousand cars, three thousand two hundred locomotives, and four hundred and sixty 
buoys are equipped with this light. 


CAR HEATING SYSTEMS BY STEAM. 





The superior steam jacket system, universally used in connection with the Baker Heater. 

The Direct Steam Regulating System. 

Automatic Steam Couplers. 

Highest Award World's Expositions at Chicago, 1893, and Atlanta, 1895, for excellence of 
design and good efficiency. 





es asi. DIGEST ) PHYSICAL TESTS 3 


FRED’K A. RIEHLE, Hydraulic Pumps and 
1424 N. 9th St., and Machinis intete’ Itiehie Bros, 
PhiJadeiphia. 19N. 6th St., Philadel 















, "ERD HATLROAD JOURNAL. Faas q 
~ WESTINGHOUSE ELECTRIC & MANUFACTURING CO., 


PITTSBURG, PA. 


The leading manufacturers of Electrical Apparatus for Electric Lighting, Power Transmission 
and Electric Railway Plants. 











NEW YORK, 120 jenny CHICAGO, New York Life Building. ST. LOUIS, American Central Building, 
BOSTON, ‘Exchange Building PHILADELPHIA, Girard Building. SAN FRANCISOO, Mills Cuilding. 
BUF FALO, N No. 1130 d Guarant Baiting. PITTSBURG, Westinghouse Building. SYRACUSE, N. Y., Bastable Building. 
CHARLOTTE, N 86-38 College treet. ATLANTA, GA., Kquitable Building. TACOMA, ‘WASH., 102 8. 10th Street. 


WESTINGHOUSE ELECTRIC CO., Ltd. 9} 32 Victoria Street, London, S. W., England. 


For CANADA address: pret and Soper, OTTAWA, CANADA. 


R. DUDGEON'S IMPROVED HYDRAULIC JACKS 


PATENTED 1884. 


24 & 26 Columbia St., New York. 


PUNCHES, 

Biss ROLLER TUBE EXPANDERS 

IMD DIREGT-AGTING 
STEAM HAMMERS. 


JACKS 


For Pressing on Car 
Wheels or Crank Pins g 


Communications py let- 
ter will receive 
prompt attention. 


TH CONTRACTORS PLANT MFG. CO. 


MANUFACTURERS OF 




























Steam, Horse and Hand Power 


Hoisting Machines, 


DERRICK IRONS AND 
CONTRACTORS’ SUPPLIES. 
129 ERIE STREET, BUFFALO, N. Y. 


THE WATSON- -STILLMAN COMPANY, 


204, 206, 208, 210 East 43d Street, New York. 
HEADQUARTERS FOR ALL KINDS 


Hydraulic Tools for Railroads 


Improved Hydraulic Jacks 
FROM 4 TO 200 TONS. 


Presses, Pumps, Accumulators, Valves, Gauges Fittings, Ete, 


" \ K. 
CRANK PIN PRESS. Semd for Catalogue 


PROTECTIVE COATINGS 
FOR TRON, a 


By SPENNRATTI, 
PRICE, SO CENTS. 

















A critical and exhaustive investigation of 
all known paints and protective 
coatings for irom. Translated from 
the German and published by 


The Railroad Car Journai, 


132 Nassau Street, New York. 


PS) for |des ve literature 















a AMERICAN ENGINEER CAIt BUILDER 


| THE SUPERB “WALK-OVER” CAR SEAT. 


As Simplified and Perfected 








Fast being adopted by 











HAS FEWER PARTS than 
any other Seat. LEADING 
RAILROADS. 
| Mechanical Experts 
. Pronounce It No striker arms, 
. Strongest and Most No Levers, 


. Rigid, 
) Finest in appearance, 
Easiest to operate, 
Simplest in construc- 


No Friction Plates, 
No twisting of back, 
No lifting in revers- 


tion, ing. 
Neatest and best ae 
every way. 
es WORKING 
BOTH ENDS MOVEMENT 
LOCKED ENTIRELY 
AUTOMATICALLY. CONCEALED. 





mabe BY_ THE HALE & KILBURN MFG. GO., Phildelphia, Pa, U. 8. A. 


- E-DALBROCC- 


wn MABOGANY 





ae ~HarDwooD LL LUMBER: AND =. 
JENEERS DOMESTIC FOREIGN 


ee LINE OF SEASONED STOCK * EK) CNCINNATI-CHIG: 





EASTERN OFFICE 
Cor, 6th & Lewis Streets. 





J. G. BRILL COMPANY, PHILADELPHIA, PA 


CARS AND TRUCKS. 
THE No. 27 TIRUCKE. for all double truck cars. 


Gives an ease of riding never known before. ae LET US SEND YOU CIRCULARS. 








Circular No. 1 is an Analysis of the Principles of the Swing Beam Truck. 


_ Circular No. 2 Details some Experiments with these Trucks in Service. 


“IMPROVED ENGINE SPRINGS.” 


EVERY SPRING GUARANTEED. SEND FOR ILLUSTRATED CIRCULAR. 


CHARLES SCOTT SPRING CO., PHILADELPHIA. 


1421 Monadnock Block, CHICAGO. 1417 Union Trust Building, ST. LOUIS, MO. 








' . 
\. ; = 














2200 WASHINGTON AVE.PHILADELPHIA.) 
“ELEPHANT BRAND PHOSPHOR-BRONZE | 
INGOTS.CASTINGS.WIRE.RODS.SHEETS.&7 
eo) 2 Oo a 
CASTINGS. STAMPINGS ano FORGINGS 
ORIGINAL ano Sorte MAKERS IN 


NEWBURGH ICE MACHINE & ENGINE COMPANY; 


SUCCESSORS TO 
WHITEHILL ENGINE & PICTET ICE MACHINE CO. 


Office and Works: NEWBURCH, N.Y. 


NEW YORK OFFICE: 
TaYtor Bioe. Room 44 39-41 CORTLANOT Sr. 


Whitehill Corliss Engines 


Simple, Compound and Condensing 
me /ce and Refrigerating Machinery, 


Iron and Brass Castings. 


Aaa 















COMBINE SAFETY WATER TUBE BOILER 


L.M.MOYES, MANUFACTURER, PHILADELPHIA, PA. 























CLEVELAND. 
OHIC. 


THE ACME MACHINERY 60,, 


MANUFACTURERS OF 


BOLT HEADERS 


AND SINGLE AND DOUBLE 


—— Automatic Bolt Cutters 


er Sinmoter. "iso separate Hoads and 
= al 5>\,~ eter. so separate and. 
—— — a Ti SS Dies, which can be put on almost ay : 
5 ail of the different Bolt Cutters ‘in the P 

market, and parties still using the old style of either Plain or Case Die Heads will find it to their ad- 
vantage to adopt the Acme. : 

By our new system of Cap Dies, the Die or Chaser costs but a trifle new, and can be recut a num 
ber of times, thus making the Acme Die the cheapest in the market. : 

The Head has a positive lock, which cannot yield or spring, thus insuring true and perfect work. 














RAILWAY CAR CONSTRUCTION. 500 tingravines. 


With Full Working Drawings of Every Style 
By WILLIAM VOSS é of Car Now Used on American Railroads. 


aaron hmerigan Engineet, Car Builder aad Bailroad Journal, Moree Builing, New York 











PITTSBURGH, PA. _. 
ory rRis® 
& BOILER COV* : 


Mineral Wool, Asbestos ee 
Materials of all Kinds. 





Bound Volumes of tke 
AMERICAN ENGINEER, 
CAR BUILDER & RAILROAD JOURNAL 
For 1896, 

Price, - = = $3.00. 


ROSS VALVE CoO., 


Oakwood Ave., Troy, N. Y. 


Manufacturers of 
Ross Pat, Press-Regulators 


For Water, Steam or Air. 








Ross Water Engines 
For Pumping Church Organ 











Send for Circulars. 


GALENA OIL WORKS, Limited. 


GALENA ENGINE, COACH AND CAR OILS, THE STAND- 
ARD LUBRICATING OILS OF AMERICA. 

Safety, speed and economy are the results of the 
use of Galena Oils. Cold test, 10° to 15° below zero, 
These oils do not freeze in the coldest weather, 
while they are adaptable to the hottest climates. 

In the use of Galena Oils there is an entire free- 
dom from hot boxes, except when theseare caused 
by mechanical defects, 

_Galena Oils are in exclusive use upon three con- 
tinuous lines of railway from Boston and New 
York to the Pacific Coast, and upon one continuous 
line from the City cf Mexico to New York, thus 
aemonstrating their adaptability to all tempera- 
tures and climates. Being entirely free from gum, 
these oils are not affec 
other oils, 

We furnish our patrons Sibley's Perfection Valve 
Oil, which is also used exclusively upon a major- 
ity of the leading railways of this country. 

Galena O11 Works, Limited. 
CHARLES MILLER, President. Franklin, Ps, 


Chi o Branch Office, 
BOYER'S 


p PATENT 
SECTIONAL 


WATER 
y. lUBE 
BOILER. 


These rapid steaming Boilers require less room, 
penn less space in width, height and length; 
weigh less than any other. 

Have short, perfect circulation, no dead ends, 
no joints in the fire, and any engineer can get at 
all parts of it. 

The Steam Yacht “Rex,” having 25 sq. ft. grate 
surface and 1,000 sq. ft. heating surface, steamed 
144 miles on 1,000 Ibs. of coal. 


Address L, BOYER’S SONS, 
90 Wali St. - New York City 


DEANE’S PATENT ADJUSTABLE 
T-SQUARES. 





by dust and sand, asare 
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oe MACHINERY : 


aie SALE—CHEAP FOR CASH. { 
—— Air nny eat, Rock « 

7 Deine Dump Cars, Channel ‘ 
. ing Machines, Steam Pumps, Steam Shovels, { 
} Light Locomotives, etc., all in good condi- 





WILLIS SHAW 
} 506 N. ¥. Life Building, CHICAGO. ¢ 
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SOOYSMITH & CO., 
INCORPORATED, 


Contracting @ Engineers, 
Mills Bldg., 15 Broad 8t., New York 





LEHICH VALLEY 


CREOSOTING COMPANY. 


OFFICE: Room 1206, Bowling Green Offices, 
No. 11 BROADWAY, New YORK. 


WORKS: PERTH Amboy, N, J. 
RO.LuIn H. WILBUR, Pres, 
H, CoMEr, Supt. 

Lumber, Piling and Ties creosoted with D AD 
OIL OF CO:\L TAR. Coocente® timber fur- 
nished. ’ Capacity, 2,500,000 ft. B. M. per month. 
Cylinders, 125 ft. long. Direct mia and rail com- 
munication. 


BRIDGEPORT SAFETY EMERY WHEEL CO. 








Patenteesand Manufacturers 


Emery Wheels and Emery Wheel Machinery 
BRIDGEPORT, CONN. 


LEONARD & ELLIS. 


aga MARE, 








OILS FOR RAILROADS, 


TALYOLINE, OIL ~ jong been used on many 


e leading railroads in 
a SP, R- no equal in quality 


W. A. BOYDEN, Gen'l Agent, 


11 BROADWAY, NEW YORK. 





The Most Easy Working 
Locomotives 
are those that are 
Equipped with the 


® DETROIT 
SIGHT FEED 
LUBRICATORS 


® Our Catalogue Tells Why 
Send for it. 


DETROIT LUBRICATOR CO., Detroit, Mich. 
BOUND VOLUMES OF THE 
Wational Car and Lecowotive Builder 

cpebetees...Friee 02. 























BLOOMSBURG 
CAR MFG. CO. 


Bloomsburg, Pa. 
Cars and 


Car Wheels 


Industrial Purposes. 


WRITE FOR CATALOGUE, 


ASSENGER (ARS 


of the finest finish, as well as every description of 
CAR WORK furnished at short notice and at 
reasonable prices by the 


HARLAN-& HOLLINGSWORTH COMPANY 


WILMINGTON, DEL. 


THE NORWALK IRON WORKS COMPANY 


SOUTH NORWALK, CONN. 
. MAKERS OF . 


AIR AND CAS 
COMPRESSORS 


For Any Volume and for 
Any Pressure. 


RAILWAY CAR CONSTRUCTION. 


200 PAGES. 



































500 ENGRAVINGS. 


By WILLIAM VOSS. 





With Full Working Drawings of Every Style of Car Now 
Used on American Railroads. 





——— ADDRESS 


AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, 


Moree Ue. id ate Redeseder | Ais 























AND RAILROAD JOURNAL. 
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THE ALLISON MFG. CO,, 


PHILADELPHIA, PA. 


Railroad Freight Cars. 
AMERICAN CHARCOAL IRON BOILER TUBES. 


Steam, Gas and Water Pipe and Pipe Fittings. 


KRUPPS No. 1 WHEEL 


Patent Wrought Tron Coil Disc 
Center Fitted with Steel Tire 
and Retaining Rings. 


























This wheel is no experiment, there being over 
150,000 in use, and after a thorough test it has 
been demonstrated that it is the best, safest and 
most economical wheel in the market. The 
center is made by taking a strip of iron, wider at 
the ends, and coiling it around a mandril and 
then forging it into shape by means of hydraulic 
dies, so that all centers of a given size are inter- 
changeable and indestructibleand can be re-tired 
in any railroad shop, and it is the only wheel in 
the market the center of which is made of ONE 
piece of wrought iron. 

Parties intending ordering rolling stock would 
do well to insert in their specifications that 


KRUPP’S No. 1 Wheel be used, and thereby obtain a wheel which will give satisfaction. 
Send for our Steel-Tired Wheel Catalogue, showing other styles of wheels. 


15 Gold St., 
Thomas Prosser & Son, ian Yellin: 


OLD COLONY BUILDING, CHICAGO. 








ae 


Pennsylvania Steel 
CTEEL RAILS all “aes and sathebah 
SPLICES and Fastenings. 
Switches, Megneto Alarm Siguats 
or Crossings, Semaphores. « « « 


Philadelphia Office, N, Y, Office, Boston Office, 
208 So. 4th St, | No. 2 Wall St. | 70 Kilby St. 












Non-Corrosive Priming and Finishing Paint 


SA tor Buildings 
x inside or out. 


For Bridges and 
Yon- 


struction Work, 
Send for sample 
=  cardsand prices. 

= oer % Peed 


; Philadviphte, Pa. 


HOWARD IRON WORKS 


BUFFALO, N. Y¥., 
Manufacturers of :— 


SCHLENKERS’ AUTOMATIC 
BOLT CUTTERS. 
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ay MASS. 





Samentbebnintan of Set, Ca 
Machine Screws, Studs, 


-_ 








BRADLEY CAR WORKS, WORCESTER, MASS 


ESTABLISHED 1833. 
MANUFACTURERS OF EVERY DESCRIPTION OF 


RAILWAY CARS. 


OSGOOD BRADLEY & SONS, Proprietors. 


RAILWAY CAR CONSTRUCTION. 


200 Pages. 500 Engravings. By WM. VOSS. 


With Full Working Drawings of Every Style of Car Now Used on American Railroads 
- ADDRESS ... 


AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, Morse Bldg., N.Y. 














SOLID BRAIDED BELL GORD 


PLAIN AND FANCY COLORS 
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MANUFACTUS 4D BY 


SILVER I:AKE CoO. 
HENRY W. WELLINGTON, Agent, BOSTON 





BILLMEYER & SMALL CO., 


PASSENGER *:, FREIGHT CARS. 


EXPORT WORK A SPECIALTY. 


PENN: 
ene ED Mt be Sew ai .8 


YORK 


» U. S.A, 
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The Westinghouse 
Air-Brake Company 


jpinaahitraocesie loin aTpltit uP vase oestine ena nar —4 = sincere 








is now prepared to fill orders at an hour’s notice for 


-one or one thousand sets of Air-Brakes for 


Freight Cars, having at their new works an 


annual capacity for turning out air-brakes for 


250,000 Freight Gars 


6,000 Passenger Gars 
10,000 Locomotives 
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©: Besides repairs for the 500,000 Freight 


and Passenger Cars and 30,000 


jitimlidimilil 


Locomotives already equipped by . 


The Westinghouse 
Air-Brake Company 
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~ PARES RUDDER TANT TUR ql 


Cc. H. DALE, President and Gen neral Manager. Cc. C. MILLER, Treasurer, 
BROWN CALDWELL, Secretary. 


PEERLESS GRAPHITE | 16 WARREN STREET ENGINE and TENDER HOSE 
P PACK NEW YORK. 
ows | I No 
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Apes S 
°8 GSLING use CAN’T KINK. 


| PEERLESS AIR BRAKE, STEAM and WATER HOSE, 


[TRADE-MARK] 


ANACONDA, 


W. J. COURTNEY, 


























MATTING, GASKETS, Evrc. 


RAILWAY GAR CONSTRUCTION, 


200 PAGES. <= 500 ENGRAVINGS. 

















By WILLIAM VOSS. 





Witn Full Working Drawings of Every Style of Car Now Used on American Railroads. 


ADDRESS .. . 






AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, Morse Building, NEW : 
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BEMENT. MILES & CO. 


PHILADELPHIA, PA., 


MANUFACTURERS OF 


METAL- WORKING MACHINE ‘TOOLS 


FOR 











Railroad Shops, Locomotive and Car Builders, Machine Shops, Rolling 
Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc. 


STEANW HAMMERS. 
STEAM AND HYDRAULIC RIVETING MACHINES 


New York Office, Taylor Bidg., No. 39 Cortlandt St. Chicago Office, 1534 Marquette Bldg. 


TNE LENOIR GAR GOMPANY, 


LENOIR CITY, TENN,, 


FREIGHT 4D MINING CARS 


WHEELS, FORGINGS, BOLTS, ETC. 

















Will be sent to any part of the United States a ‘és 50. 


N OW R eady free of Express Charges on receipt of .. 


Issued August 25, 1897. Corrected to August 14, 1897. 


weer or ~POOR’S MANUAL 
othe Railroads of the United States. 


** Industrial”? Corporations, 
National, State and Municipal 
Finances. 














STEAM RAILROADS, 
Street Railway and Traction 
Companies. 1 89 a 














- IN WHICH IS INCORPORATED. 


POOR'S HANDBOOK OF INVESTMENT SECURITIES and POOR'S DIRECTORY OF RAILWAY OFFICIALS 


Established 1890. Consolidated 1894. Established 1886. Consolidated 1896. 
Every Statement is Officially Revised before Publication. In One Volume. 1,600 Pages. Royal Octavo, Cloth, 





H. V. & H. Ww. P OOR, P ublishers, on Peon | Seana yosieae 


























‘ 
Sure Cure” Steam oo comprise Feed Water 
Heaters, Steam!and Oil Separators, Steam Traps, 
Exhaust Heads, Low Water Alarms, Etc. 

Send for Book RR. 


A, Al. GRIFFING IRON GO. coXP%o¥ 2%. 


mia, | CHICAGO PEUMATIC TOOL C0. 


635 Monadnocki Block, CHICACO, 
MANUFACTURERS OF 


. Pneumatic Tools, 


Especially adapted for Railway Shops in calking boil- 
ers, beading flues, cutting out firebox patches, cutting 
off rivets and stay bolts, heading rivets, chipping iron 
and steel castings, and cutting key slots, driving nails 
and spikes on car work. Will bead two locomotive 
flues per minute. All tools sent on ten days’ trial, 
= to approval, and guaranteed for one year 
againsterepairs. 


WHEEL AND FOUNDRY CO. 


RAMAPO, N. Y., 
MANUFACTURE 


CHILLED WHEELS in Hollister Non-expanding Chillers. 
CONGDON BRAKE SHOES, Effecting Economy and Long Service. 
CYLINDER PACKING RINGS 


And other high-grade Castings from pecial Metal. 


RAMAPO IRON WORKS, Hillburn, N. Y. 


MANUFACTURE 
ROSS AND ROSS-MEEHAN BRAKE SHOES 
For Steel-Tired Car and Driving Wheels. 
Switches, Crossings, Frogs and Automatic Stands. 
RAILROAD CASTINGS. PLANTATION CARS, 
ESTABLISHED 1851. 


LATROBE STEEL COMPANY, 


- - « MANUFACTURERS OF .,. 


TIRES 


FOR LOCOMOTIVE AND CAR WHEELS. 
WORKS: LATROGBE, PA. 
Automatic Steel COUPLERS, Elliptic and Soiral SPRINGS and Steel CASTINGS 
——MANUFACTURED aT—— 
. WORKS, MELROSE PARK, ILL. 
MAIN OFFICE: 1200 Girard Building, Philadelphia. 


BRANCH OFFICES: Old Colony Building, Chicago; 33 Wall Street, New York 
Union st Building, St. Louis, 


BOSTON AND MAINE R. R. 


The Great Tourist Route to All SUMMER RESORTS of 


RASTERN AND NORTHERN NEW ENGLAND, CANADA AND THE PROVINCES : 


Winnepisaukee, Sunapee, Champlain, Memphremagog, St. John, 
ee and Moosehead Lakes ; 
Adirondack, White Mountains and Green Mountains Re 
Mt. Desert, St. Andrews, and all Beach and Coast Resorts of 
Montreal, Quebec, St. John, Halifax. 


Lowest rates between the principal New England points and the West and Northwest. Daily train 
yotwess Bones ont the West, and the only line running through sleepers between Boston and 
a) 


mer Publications ” 


ve of Summer Resorts, “All Along Shore,” “ the Mountains, 

“Lakes and Streams,” be sent postpaid on of 10c. in stamps 

each, fl RL Egg be sent free on ap- 
, Gen 


M. RB. K., 
w.F. : D, J. FLANDERS, Gen’l Pass. and Ticket Agent, 























RAMAPO 




















, England, 
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Index: to Advertisers 


Air Brakes: 
New York Air Brake Co., New York City. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
Air Brake Hose: 
Peerless Rubber Co., N. Y. City. 
Air Compressors : 
Clayton Air Compressor Works, 26 Cortland 
St., New York, 
Ingersoll-Sargent Drill Co., New York City. 
The Norwalk Iron Wks. Co., South Norwalk 


Conn. 
Rand Drill Co., New York. 


Air Lift Pumps: 
Clayton Air Compressor Works, New York City. 


Axles: 

J. G. Brill Co., Philadelphia, Pa. 

Cambria Lron Co., Johnstown, Pa. 

Krupp, (Prosser & Son, 15 Gold St., New York) 
Balance Slide Vaives: 

Hammett, M. C., Troy, N. Y. 


Balanced Steam Traps: 

D.’ Kste & Seeley Co., Boston, Mass 
Beams: 

Cambria Iron Co., Johnstown, Pa. 
Bearings: 

J. G. Brill Co., Philadelphia, Pa, 
Bellis: 

J.G@ Brill Co., Philadelphia, Pa. 
Bell Cord and Couplings: 

Wellington, Henry W., Boston, Mass, 
Belting : 

Peerless Rubber Co., New York City. 
Boiler Covering : 

A. A. Griffing lron Co., Jersey City, N. J. 

Keasbey & Mattison Co., Ambler, Pa, 
Koller Plate: 

shoenberger Steel Co., Pittsburgh, Pa, 


Boller Tubes : 
Alhson Mfg. Co., Philadelphia, Pa. 
Krupp, (Piosser & Son, 15 Gold St., New Yot« 


Bolt Cutters: 
Acme Machinerv Co., Cleveland, O, 
Howard Iron Works, Buffalo, N. Y. 


Bolts and Nuts: 
Port Chester Bolt and Nut Co,, Port Chester, ¥, ¥ 


Bolsters : 
Fox Solid Pressed Steel Co., Chicago, Lil. 


Brake Shoes: 
J. G, Brill Co., Philadelphia, Pa. 


Brake.eams: k 
Monarch Brake Beam Co., Detroit, Mich. 
Nat. Hollow Brake Beam Co., Chicago, li 


Cars: 
The Allison Mfg. Co., Philadelphia Pa, 
Bilimeyer & Small Co., York, Pa, 
Bloomsburg Car Mfg. Co., Bloomsburg, Pa. 
bradley Car Works, Worcester. Mass, 
J. G. Brill Co,, Philadelphia, Pa. 
Harlan & Hollingsworth Co., Wilmington, Del; 
Lenoir Car Uo., Lenoir City, Tenn, 
Russel Wheel and Foundry Co., Detroit, Mich, 
Sheffield Car Co., Three Rivers, Mich, 


Car Couplings: 
Chester Stee! Castings Co., Philade)phia,Pa. 
Gould Coupler Co. New York City, N. Y. 
Latrobe Steel Co., Latrobe, Pa. 
McConway & Torley Co,, Pittsourgh, Pa. ; 
Standard Coupler Uo., New York City, N. \. 
Tower Coupler Nat. Mal, Castings Co.,,Chic: 4¢ 


Car Curtains: 
J. G. Brill Co., Philadelphia, Pa. 


Car Heaters: : - 
A. A. Griffing Iron Co., Jersey City, N. J. 
Baker, W. C., New York, 

J. G. Brill Co., Philadelphia, Pa. _ 
Safety Car Heat. & L’t Co., New York. 


Car Lighting: : : 
National Electric Car Lighting Co., New York. 
Safety Car Heating and Lighting Co., New York, 


Car Roofs: 
Drake & Wiers, Cleveland, Ohio. 
fhe Standard Paint Co. (P. & B. Ruberoid), New 
York, N. Y. 


Car Seats: 
Bushnell Mfg, Co,, Easton, Pa. 
J. G. Brill Co., Philadelphia, Pa.§ 
Hale & Kilburn Mfg. Co,, Philadelphia, Pa, 
Car Springs: 
Latrobe Steel Co., Latrobe, Pa. 
Scott, Chas., Spring Co., Philadeipbia, Pa, 
Car Wheeis: 
J. G. Brill Co., Philadelphia, Pa. 
Chester Stee! Castings Co,, Philadeiphia, Pa. 
Krupp (Prosser & Son, 15 Gold St., New York, 
Ramapo Wheel and Foundry Co,, Ramapo, N.Y 
The Steel Tired Wheel Co., New York. 


heel Tires: 
SS. (preser & Son, 15Gold St,, New Y ork 
Latrobe Steel Co., Latrobe, Pa. 3 
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Car Ventilator: 
M. C. Hammett, Troy, N. Y. 


Clocks: 
The Prentiss Clock Imp. Co., N. Y. City. 


Corrugated Copper Gaskets: 
U.S. Mineral Wool Co., New York City. 


Compressed Air Shop Tools: 
Clayton Air Compressor Works,New York City. 


Crank Pins: 
Krupp (Prosser & Son), 15 Gold St., New York. 


Creosoting Lumber: 
—_ Valley Creosoting Wks, Perth Amboy, 


Draw Bars (Street Car}: 
J. G. Brill Co., Philadelphia, Pa. 


Drawing Instruments: 
Theodore Alleneder & Sons, Philadelphia, Pa. 
F. Weber & Co., Philadelphia, Pa. 


ee ey Cars: 
J. G. Brill Co., Philade! phia, Pa, 


Electric Car Lighting: 
Na.ional Electric Car Lighting Co., New York. 


Electric Company. 
Westinghouse Electric & Mfg. Co., Pittsburgh, 
‘a. 


Electric Hoist: 
E. Harrington, Son & Co., Inc.,Pblladelphia, Pa. 


Electrical Machinery : 
Siemens & Halske Electric Co., Chicago, Lil. 


Emery Wheels 
—— a © Safety Emery Wheel Co., Bridge- 
port, 
Sterling Emery Wheel Co., Tiffin, O. 


Enginee 
Savane & Co., New York City. 
Engineers? Materials : 
Keuffel & Esser Co., New York, N. Y. 
Thomas Nolan, New York. 


Engraving : 
Photo tngraving Co., New York. 
Thomas Nolan, New York. 


Exhaust Heads: 
A.A, Griffing lron Co., Jessey City, N. J. 


Feed Water Heaters: 

A. A, Griffing Iron Co.. Jersey City, N. J. 
Fences : 

Page Woven. Wire Fence Co,, Adrian. Mich. 


Firebox Steel: 
Schoenberger Steel Co., Pittsburgh, Pa, 


Forgings and Castings : 
Krupp (Prosser & Son, 15 Gold St., New York). 


Frogs & Crossings: 

Ramapo Wheel & Fdry. Co. Ramapo, N. Y. 

Weir Frog Co., Cincinnati, 0. 
Grain Doors: 

se nr Door Co., Chicago, Ill, 
Hand © 

Shattiels Car ‘Oni Three Rivers, Mich, 
Headlights: 

J.G. Brill Co., Philadelphia, Pa. 
TT Apparatus: 

riffing Iron Co., Jersey City, N. J. 


Hoteting Machinery : 

3.8. Mundy, Newark, N. J. 

H. J. McKeown, Cincinnati, oO. 

The Contractors’ Plant Mfg. Co., Buffalo, N. Y 

Lambert Hoisting Engine Co., Newark, |. ee i 
Hydraulic Jacks: 

dgeon, R., New York, eR 
Watson & Stillman, New York, N. Y. 


ice and Refrigerating Machinery : 
Newburgh Ice Machine & Engine Co., New- 
burgh, N. Y. 
iaposters: 
Nathan Mfg. Co., New York, N. 
Sellers & Co.,Wm., Puiledeiphia, F Pa. 
Insulati Papers, P. & B. Waterproo': 
Standard Paint Co.. New York. 
Jacks: 
Dudgeon, R., New York, N. Y. 
Watson & Stillman, New York, N. Y. 


Journal menwines 
Ajax Meta! Co tladelphia, Pa. 
Magnolia ous Friction Metal Go., N. Y. 
Phosphor-Bronze — ood (L'd), Phil’a, Pa. 
Journal Boxes 
J. G. Brill Co., Philadelohia, Pa, 
onieen * & Co., Chicago, Ill 


E. Harsingtee, Son & Co., Inc.,Philadelphia, Pa 
ht 3 
es, Car Lighting Co., New York 
Locomotives: 
. Baldwin Loco. Works. ink, No Pa, 








“TIN. ROLLER. 





A special Car Roller is made, furnished with Brackets suitable for all classes of fittings. Used all 


over the world wherever cars are run. STEWART HARTSHORN CC. 


Office and Factory, EAST NEWARK, N. J. 
NEW YORE, 486 Broadway. CHICAGO, 203 and 205 Jackson St. 


THE MUTUAL LIFE INSURANCE CO. 


Eee ——OF NEW YORK. 
RICHARD A. McCURDY, President. ROBERT A. GRANNISS, Vice-President. 


ASSETS, $234,744,148.42 
A PERFECT SAVINGS BANK. 


ji great company has a MARITIME DEPARTMENT for promoting insurance upon the lives 

of seafaring men, without extra premium charges of any kind, giving — a free world- 

wide permit. Policies of every desirable form are issued for amounts from $1,000 to $100,000 on 

the tives of Captains, Mates, Surgeons, Pursers, Stewards, Engineers. Also Elec: rical and Station- 
ary ameasere and dynamo tenders of one or more years’ experience at regular rates. 

TAIN H. R. FREEMAN, late of the Cromwell Steamship Line, manager of this department, 
was instrumental in getting the Company to make the above concession in favor of Eiectricians and 
all seafaring men. All such persons wishing sere in the United States or Canada should 
make application in person or by letterto . ,. 


CAPT. H. R. FREEMAN, or his authorized Maritime Agent, 
Mutual Life Building, No. 32 Liberty Street, New York. 














“ALWAYS READY” 


800, 2,000 to 4,000 Candle Power from 
KEROSENE OIL. 





i 0, 000 in Use. Especially adapted for 


Night Construction, also for 
Wrecking Cars, and all 
Sudden Emergencies, its 
Portability, Power and 
Automatic Action making 
it INVALUABLE. 





andover MOUTH 
Contractors Wells Light 





UNAFFECTED BY WEATHER. 














Pit Peas 2 Pe. ce eh ores og AND Pe 














CHIGAGO GRAIN DOOR GO. 


@RABBETED GRAIN DOORS. 


_“ The only obstructions permitted inside a modern box car are 


GRAIN DOOR RODS.” 


Why not remove this objection by using 


THE CHICACO BABBETED GRAIN DOOR. 


THE ARMSTRONG MANUFACTURING CO. 


BRIDGEPORT, CONN. 


D Manufacture High Grade Tools Celebrated for their 
Time and Labor Saving Qualities. 


Pipe Threading and Cutting-off Machines 
Stocks and Dies and Other Tools for 


WATER, © STEAM AND GAS © FITTERS. 


Bolt Dies, Lathe Dogs, Pipe 
Vises, etc., etc. 





A Postal will bring our Catalogue. 





NEW YORK OFFICE: 139 CENTRE ST, 


THE CENTRAL IRON & STEEL CO., 


BRABII, INDIANA, 
MANUFACTURERS OF 


7 <<. 
ye Ne 
rietee 


Wrought Iron Open Hexagonal Turnbuckles 


MADE FROM THE BEST CEHEARCOAIL IRON. 
Guaranteed Stronger than any Similar Article on the Market. 


No. 1 MAcHINE. 












AN IDEAL CHRISTMAS PRESENT. 


MODERN LOCOMOTIVES |: 


PUBLISHED SEPTEMBER 1, 1897. 
448 LARGE QUARTO PACES (11 in. x 16 in.). 
313 TYPES OF LOCOMOTIVES for every variety of service. 
specifications. 
260 DETAIL DRAWINGS, showing special parts m nutely and accurately. 
HIS valuable and costly volume includes outside views, with dimensioned elevations, 
sections, details and FULL SPECIFICATIONS OF 
ALL TYPES OF STEAM LOCOMOTIVES, 
ALL TYPES OF ELECTRIC LOCOMOTIVES, 
ALL TYPES OF AIR MOTORS, | 
EIGHTY TYPES OF FOREIGN LOCOMOTIVES. 





Drawings and full 











CONTENTS. 

PAGE. PAGE. 
Recent Improvements in Locomotives... 7-9 | Miscellaneous—Simple ....... seve eee 199225 
Locomotive Counterbalancing .......... DIED MUUUERIR ince. cicdccccduce. <0t ceckirdasans 226 
Locomotive Tests.........+- see. ssseeeeeees 15-18 Eight-Wheel—Compound .. veee+s227+232 
Locomotive Testing Plants............. 19°23 | Ten-Wheel—Compound ...... a. sasins 233-255 
Experiments with Exhaust Apparatus....25 | Consolidation—Compound........... 256-264 
Fast and Unusual Runs.......... eresecseves 26 |Mogul—Compound _ ............45. 265-270 | 
Eight-Wheel—Simple ............+0+0 e+» 27°92 | Six-Wheel—Compound.................. 271-272 | 
Ten-Wheel—Simple............ seeeeees - 93-142 | Suburban—Compound ........... cess 273°280 | 
Consolidation—Simple ......... sss. 143-156 | Miscellaneous-Compound ........... 281-288 
Mogul—Simple ......----.-.+00-seeeeeeves 157-172 | Miscellaneous Details................. 289-323 | 
Six-Wheel, ee Oe eum 173-186 | Foreign Locomotives .... ............ 325-384 | 
Four-Wheel—Simple--.. -........ -- 187-194 | Electric Locomotives .... ........ . 385-405 | 
Suburban—Simple ....+......-....eeeeees “2195-198 





MODERN LOCOMOTIVES is of inestimable practical value, a saver of money and time, and an 
education for the Executive Officer, Manager, Superintendent, "Superintendent of Motive Power. 
Master Mechanic and Draftsman of every railroad. ‘The engraving, printing and binding is of the 
best quality and forms one of the aon erty wg Sas wet artistic technical books ever published, It 


weighs ten pounds and cannot, therefore, 
PRICE, er yong PREPAID, $7.00. 
BY’ by *e 
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Richmond Loco. & Mach. Works. Richmond, Va 
Schenectadv Locomotive Works. N. Y. 
Siemens & Halske Electric Co.,, Chicago, Th. 


Locomotive Tires : 
Krupp (Prosser & Son, 15 Gold St., New York). 
Latrobe Steel Co., Latrobe. . Pa. 
Low Water Alarms: 
A. A. Griffing Iron Co., iene City, N. J. 
Lubricants: 
Dixon, Jos., Crucible Co.,:- Jersey iene N.J. 
Leonard & Ellis, New York. 


Lubricators : 
Conuelly, J, T.. Milton, Pa, 
Hammett, M, C., Troy, N. Y.3 


Laubsionperas Car: 
. G. Brill Co., Philadelphia, Pa. 
PLO. : 
Vanderbilt & Hopkins, New York. 


Wachine Screws: 
Worcester Machine Screw Co., Worcester, Mass 


Machinery for Handling Coal :} 
C. W. Hunt Co,, New York, N. Y. 
Machinists? ‘Tools: 
Armstrong Mfg, Co., Bridgeport, Conn. 
Acme Machinery Co. ‘Cleveland, 0. 
Bement, Miles & Co., Phila., Pa 
Chicago Pneumatic Tool Co., Chicago 
3 Harrington, Son & Co.. Inc., Philadelphia,Pa. 
. Faessler, Moberly. 
j ones & Lamson Machine | Co., Speiaghets, Vt. 
Long & Allstatter Co., Hamilto’ 
Manning, Maxwell & senna New York City. 
Geo. Place, New York. 
Pratt & Whitney Co., Hartford, Conn, 
Sellers, Wm. & Co., Philadelphia, Pa. 
Willis Shaw, Chicago, Tl. 
Watson & Stillman. Tee York, N. Y, 
Machinery : 
R. Poole Son Co., Baltimore, Md. 
Rance Sener Woods & Veneers: 
Albro Co he E .. Cincinnati, O, 
Mineral Woo 
U. S. Mineral Wool Co., New York, N. Y. 
Olls 
Gabon Oil Works (Limited), Franklin, Pa. 
Leonard & Ellis, New York. 
Signa! Oi] Works, Franklin, Pa. 
Oil Boxes: 
J. G. Brill Co., Philadelphia, Pa. 
P. & B. Waterproof Insulating Paper: 
The Standard Paint Co., New York, 
Packing 
Peerless Rubber Co., New York City. 
Silver Lake Co, Boston, M ass, 
Watson & Stillman, New ‘York. 
Paints: 
Detroit Graphite Mfg. Go, Detroit, Mieb.. 
F. W. Devoe & Co.. New York 
Felton, Sibley & Co., Philadelphia, Pa. - 
The Standard Paint Co., P. &B., New York.N. ¥ 
Painting “prays: 
Turner Machine Co., New York City. 
Patents: 
Howson & Howson, Philadelphia, Pa. 
Pertorated Sheet Metals; 
Robt. Aitchison contol Metal Co., Chicago, 


Til. 

Pipe and Boiler Coverings : 

a Heat Insulat’g Co., pt ae + 

. A. Griffing Iron Co., Jersey City, N 
8. Mineral Wool Co. ., New York, N 

a e \ Samatinna , 

ip A. Griffing Iron Co., Jersey City, N. J. 

Cambria Iron Co., Johnstown, Pa. 
it - oo Co., Johnstown, Pa. 

ron 

pay han mo & Son, 15 Gold St., New York. 
Pneumatic Tools: 

Chicago Pneumatic Tool Co., Chicago, Ill. 
Portable Drills: 

Stow Mfg. Co., Binghamton. N. Y. 
Power Punches, Shears and SRARISeRS 

Long & — Co., Hamilton, 0. 
Presses an es: 

Ferracute Machine Co., Bridgeton, N. J. 
| Pressed Sb versed Steel Co., Chicago, Ill. 

Shoen Mfg, Co., Philadel phia and Pittsburg, Pa 
| Pu biications. 

Poor’s Manual. New York, N. ¥- 

Railway Age, New York, N. 


h, Pa. 


ey xy 
A. Griffing Iron Co. , Jersey City, N 
peo A. $..8 Steam Vamp Wis. , New Doe, 


Merrill Mfg. Co.. New Yor 

Turner Machine Co. New York City. 
mer yy and Shears : 

lone & Alistatter Co., Hamilton, O, 

I, Richards, Providence, R. I. 
muusioaares 

A. A. Griffing Iron Co., Jersey City, N. J. 
Railways: 

Big Four Route. 

Boston & Albany. 

Boston & Maine R. R. 

Fitchburg R. R. 

Lake Shore & Michigan Southern 

New York a & Hudson River R. R. 

New York, N. H. & Hartford R. R 

Pennsylvania R. R, 

Queen & (eoseasnese®- 
Railway § pplies 

Gambria | Cor epbliadelphie, Pas 

ambria Iron ns * 
Chester Steel Castings Co. ;Philadelphia, Pa. 
Q &CCo.,, Chicago. 





Continued on page 16. 
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~~ for Sweeper 
J. G. Brill prac Philedelphia, Pa. 
a ey Valves. 
D’ Este Peak wed Co., Boston, Mass. 


Regist are: 

J.G. Brill’ on Philadelphia, Pa. 
Return Traps. 

D'Este & Seeley Co., Boston, Mass. 
Rubber: 

Peerless Rubber Mfg. Co., New York City. 
Safety Valves: 

Ashton Valve Co., Boston, Mass. 


Sandi Apparatus: 

Hr. L, Leach Boston, Mas 

Western eine Exuipment Co., St. Louis, Mo 
School, Technical. 

7 a Correspondence Schools 


n, Pa. 
Paciue ‘Tntvorsity, Lafayette, Ind. 
Rensselaer, Polytechnic Inst., Troy, N. Y. 


Screws: 
Worcester pon a Co., Worcester, Mass. 


Screws and Ta 
Cleveland Twist Mprill Co., Cleveland, O. 


Shade Rollers: 
Stewart Hartshorn Co., Newark, N. J. 


Sheet-Iron: 
Wood Co., W. ati McKeesport, Pa. 


Snow Plow 
J.G. Brill So., Philadelphia, Pa. 


Spring Cotters and Keys. 
A. Socks & Sons, Chester, Conn. 


rinklers : 
. G, Brill Co., Philadelphia, Pa. 
Staybolt Iron 3 
Falls Hollow Staybolt Co., Cuyahoga Falls, O 
Steam and Grease Separators. 
A. A. Griffing Iron Co., Jersey City, N. J. 
D'Este & Seeley Co., Boston, Mass. 
Steam and Oil Separators: 
A. A. Griffing Iron Co., Jersey City, N. J. 
Steam Damper Regulators. 
D’Este & Seeley Co., Boston, Mass. 
Steam Gages. 
Ashton Valve Co., Boston, Mass, 
Crosby Steam Gage Valve Co., Boston, Mass. 
Reliance Gauge Co., Cleveland, oO. 
Steam Pump Regulators. 
D’Este & Seeley Co., Boston, Mass. 
Steam Pumps: 
A. 8. Cameron Steam Pump Wks., New York 


City. 
Willis Shaw, Chicago, Tl. 
— Specialties. 
. A. Griffing Iron Co.. Jersey City, N. J. 
Dimste & Seeley Co., Boston, Mass: 
saya ¥ Traps: 
A. Griffing Tron Co., Jersey City, N. J. 
_Dinste & Seeley Co., Boston, Mass, 
teel: 
Attna Standard Iron & Steel Co., Bridgeport, O 
Cambria Tron Co., Johnstown, Pa 
Krupv (Prosser & Son. 15 Gold St., New York). 
Latrobe Steel Co., Latrobe. Pa, 
Penn Steel Co.. Steelton Pa. 
Schoenberger Stee! Co., Pittsburgh, Pa, 
Steel Castings: 
Cambria Tron Co., Johvstown, Pa. 
seco Steel Castings Co.. Phila.. Pa. 
rupp (Prosser & Son, 15 Gold St., New York). 
Late Steel Co., The, Alliance, 0. 
Steel Ratis: 
Cambria Iron Co.. Johnstown, Pa. 
Pennsylvania Steel Co., Steelton, Pa. 
Steel Tires: 
Krupp (Prosser & Sov, 15 Gold St., New York) 
Latrobe Steel Works, Latrobe, Pa, 
Steel Trucks : 
American _ Foundry Co., St. Louis, 
Street Cars 
J. G. Brill 00. eee. Pa, 
Street Swee 
J. G. Brill Oc, “Philadelphia, Pa. 
Tank Steel: 
Attna Standard arom & Steel Co., Bridgeport, O. 
Tavs and Dies 
Cleveland ig st Drill Co., Cleveland, O. 
Connelly. J. T.. nD. Pa, 
Teating atenee : 
me ya. Bros. Testing Machine Co., Philadelphia 


Tires (Steel) : 

Krupp (Prosser & Son, 15 Gold St., New York). 
Toole: 

Armstrong ix. Go, Bridgeport, Conn. 
Track San 

J. G. Brill oe "Philadelphia, Pa. 

H. L. Teach, Boston, Mass. 


Weatern Rallway Equipment Co., St. Louis, Mo. 


Trocks (Pivotal and Fixed): 
J. G. Brill Co., Philadelphia, Pa. 
Te.ie KX anders : 
Dudgeon, R., zee York, N, Y. 
Turnbuckles 
Centra) Tron soe) Steel Co,. Brazil. Ind. 
Meveland Citv Forge andtron Co., Cleveland, O. 
Merrill os cepa hd a. ¥. 
Twist Dri 
Cleveland Tatet Drill Co., Cleveland, 0. 
Morse Twist Drill Co., New ‘Bedford, Mass. 
Valves: 
Ross Valve Co., Troy, N. Y. 
Varnishes: 
Nevoe, F. W.. & Co.. New York. 
Valentine & Co.. New York. 





Continued on page 17. 





REVISED POCKET GEOLOGIST 


° AND 1. 


wer" MINERALOGIST, 


eran Ser 


SIXTEEN PRACTICAL CHAPTERS. 
By FREDERICK H. SMITH, Engineer and Geologist. 





212 Pages. Cloth Bound. Pocket and Flap. Price, $1.00. 





o—-SENT BY MAIL, ON RECEIPT OF PRICE, BY—o 


AMERIAN ENGINEER, 48 BUTGDEE RAILROAD JOURNAL, 140 Nassau St., New York. 








THE SARGENT COMPANY 


PAT si 








CASTINGS 
~se=~ GaP Builders’ Dictionary 


x 5368 ENGRAVINGS x 














The Handsomest and Costliest Technical Book in the World 





A LIBERAL EDUCATION FOR EVERY RAILROAD OFFICER. 


Every Oar Builder must have it. ioe SE : 
Necessary for Inspectors at Interchange Points, 


Price, $5.00. 





AMERICAN ENGINEER, CAR BUILDER AND R. R. JOURNAL, Morse Building, New York. 























AND RAILROA 





JOURNAL. 











Catechism of the Locomotive. 





For seventeen years it has been the best authority and 
almost a necessity to every Locomotive Engineer and 
Fireman, and on many railroads it is the standard for 
examination of Fireman for promotion. 


Price, $3.50. 





FOR SALE BY 


AMERICAN ENGINEER, CAR BUILDER & RAILROAD JOURNAL, 


Morse Building, New York City. 





ESTABLISHED 1854. 


THOMAS NOLAN 


SUCCESSOR TO 





STATIONERS, 


CHARLES F. KeTcHAm & Co., 


RAILROAD PRINTERS, 


ENGINEERS’ MATERIALS, 
28 CEDAR ST., NEW YORK. 








SPRING COTTERS. 


FLAT SPRINC KEYS. 
FLAT RIVETED 


CELLAR BOX COTTERS. 





M. $. BROOKS & SONS :Chester, Conn. 














THE FLAT TURRET LATHE 
Does lathe work accurately up to 2in. diameter 
by 24 in. long. 


JONES & LAMSON MACHINE CO. 


SPRINGFIELD, VT., U.S. Acs 


Representative for Germany, Switzerland, Austria- Hun- 
Russia, Holland and gium : M. KOYEMANN, 
Chaviottenstrase 112, Dusseldorf, Germany, 


KEYS. 









MANUFACTURER 


only to 
gated to 


Cusniedtadnees Solicited. 


H. J. McKEOWN 


Contractors? Piant, 
Stone Hoisting and 
Pile Driving Engines. 


Crabs Derrick Irons 
A SPECIALTY. 


© The Record and 
Price of this Hoist- 
ing Engine need 


“s it to every user. 
196 E. FRONT ‘ST., 
Cincinnati, 0. 


ngland : HENRY KELLEY & CO., 26 Pall Mall, 


Mand ester, 





or 


investi- 
commend 





PERFORATED METALS 
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Vises : 
Merrill Bros,, Brooklyn, N. Yi 
Water Columus? 
A. A. Griffing Iron Co., Jersey City, N. J. 
Reliance Gauge Co., Cleveland, O. 
Wells Light : 
Wells Light Mfg. Can New York City. 
Wheels and Axles 
J. @. Brill Co., Philadelphia, Pa, 
Wire Fences: 
Page Woven Wire Fence Co., Adrian, Mich, 
Wood Preserving : 
Lehigh Valley Peay armel Wks., NewYork, NY. 
Wood Work for 
J. G. Brill Co., Philadelphia, Pa. 
Wrench: 
Coes Wrench Co., Worcester, Mass. 


RAILWAY CAR 
CONSTRUCTION. 


200 Pages. 500 Engravings. By.:Wm. Voss. 


With Full Working Drawings of Every Style of 
Car now Used on American Railroads, Address 


AMERICAN ENGINEER, CAR BUILDER & RAILROAD JOURNAL, 
Morse Building, New York 


Moberly Machine Works 


- e MANUFACTURE ..=. 


Rolling Machines, 
Lathe Chucks, 
Equalizer} Jacks, 
Ball Reamers, 
Large Ratchets 
Ventilators, 
Special Tools. 


BOSS cxeixner 














THE 
FLUE 





IMPROVED SECTIONAL 





Guaranteed to do more work with less repairs 
than any other, Write for Catalogue, 


J. FAESSLER. Moberly, Mo. 








The PRENTISS GLOGK IMPROVEMENT GO. 


Synchronizers and Time Plants. 








FOR ALL RAILROAD PURPOSES. 


49 DEY STREET, NEW YORKCITY,. 








“STEVE DORE 





(TRADE MARK) 


MANILA HOISTING ROPE 


HUNT’S PATENT PLUMBAGO LAID. 





This rope is intended to be used for hoisting purposes only. It is made from the best selected manila, laid up with 
lumbago. 
fa the market, without any exception whatever, and will gladly refund t 
The above guarantee goes with every rope we sell. 
Before you forget it, send for our illustrated catalogues upon ‘‘ Manila Rope,” Nos. 9710 and 9702, which con- 
tain full information, together with formule, tablesand data valuable to all who use rope. 


C. W. HUNT COMPANY, 45 sRoapway, NEw YORK. 


We guarantee that more work can be done with it, in — to its cost, wee Peer any o— = 
e difference in price if it is not all we cla 





ee Cone Se 
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THE PRATT & WHITNEY CO , Hartford, Conn., U.S. A. 





FINE MACHINE TOOLS. 
Single and D * 
ngle and Double rroed Milling Machines, used as |; Turret Head M 
substitutes for Planers for Hea: tg : ~ a achines and Tools me Turning, Forming 
end Wrought ron and Steel OME|| Bud Threading Lregular Pieces of Cireular Cross-ection in 
ee ee Machines for Cutting Sprues from | Milling Cutters, Holders, with inserted Cutters for Turn- 


ing, Shaping and Threading Metal 
Gages and Small Tools for General Machine Work. i Spiral eran Puacses” ts 


Automatic Weighing Machines, a revolution in weighing | i Forging and Trimming Dies for all classes of work. 
easuring. Drop Hammers and Trimming Presses. 
BUCK & HICKMAN, 230 Whitechapel Road, London, E. FEN WICK FRERES & CO., 21 Rue Martel, Paris. 


CHICAGO: 42 and 44 South Clinton St. BOSTON : 281 Franklin St. NEW YORK : 123 Liberty st 


= Copper G Gaskefs, 


Modern =m. | } 
¥ U.S. MINERAL WOOL, COMPANY. 


wae (Machinery | ip 1 ,anow & CORTLANDT STREET,NEW YORK 


FEATURES OF THE CURRENT ISSUE. 








il i" ” 





Wire Rope. How it is Made and the 
Enormous Service it Performs in the World’s 


i cules RAILWAY 
The Growth of the Electric Rail- GAR CONSTRUCTION 
way. An Outline of the Great Changes 


which have Taken Place from the Meeting of 
the First Street Railway Convention to that 
Just Held at Niagara Falls. (Jllustrated.) 





The Manufacture of Aluminum. Its 
Development a Romance of Modern Indus- 


trial Prweeas.” (itustrated) The Only Perfect Work on American Cars Ever Published, 


Electric Heat for Domestic Pur- 
poses. It Comes Rather High, but Posses- 
ses Many Advantages. (Jllustrated). 


Epochs in the Evolution of the 
Steamship. The “Kaiser Wilhelm der 


Grosse” Viewed as an Epitome of Progress i i . 
Marine Engineering. By JOHN A. RIER. Written and Compiled by WILLIAM VOSS. 


r 


Typical Mining Plants. How They 
are Constructed and How They are Operated. 
(llustrated, 


The Bradley Institute. Sen e of the 200 Pages. Upward of 500 Engravings. 
School which the Generosity of Mrs. Lydia 
Bradley hus Aoue to ~ a technic Insti- 


CCENNEED, Ulketraed) Price, Postage Prepaid, $8.00 Per Copy. 





OUR DEPARTMENTS. 


“Modern Machinery.” “Shep Talk,”’ 
srt her iaiaesemnte tks Hee 
an ew Achievements in the World’s Me- 
leat Progress. Remit by Bank Check, Express Money Order, P. O. Money Order 


or Registered Letter. Address 
YEAR. 
ONE 3 
SAMPLE COPY FREE. 


“then un Guanes corer Allérican Engineer, CarBuilderand Railroad Journal 


Solicitors. Write for terms. 


MODERN MACHINERY PUB. C0, Ashland Block, CHICAGO | MORSE BUILDING, NEW YORK 


THE STEEL TIRED WHEEL GO.. 











‘inst Oteel Tired Wheels 


For Every Class of Railway Service. 


( BOREEL BUILDING, 115 BROADWAY, NEW YORK 
. HICKOX BUILDING, CLEVELAND, O. , 


OLD COLONY BUILDING, CHICAGO, [LL 


Correspondence should be o*drecoed 


aie aoe ak oe Oe eee ee BROADWAY, NEW YORK. 


OFFICES. 


\ 
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RAILWAY CAR CONSTRUCTION. 


200 Pages. 500 Engravings. — o—- BY WILLIAM VOSS. 
WITH FULL WORKING DRAWINGS OF EVERY STYLE OF CAR NOW USED ON AMERICAN RAILROADS. 
Address AMERICAN ENGINE#R, CAR BUILDER AND RAILROAD JOURNAL, Morse Building, New York. 


F. W. DEVOE & 60'S °°“O*s,zyammanes 


THE AMERICAN STEEL TRUCK 












Guaranteed to Stand Service for the Life of the Car 
AND NO REPAIRS 


AMERICAN atte rouse CO., ST: LOUIS: Mo.. U. 8. 4 


Send for Descriptive Circular. 








——-_ ea 
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Railway Car Construction BRA KER GAR NEATERS 

















200 PAGES. 500 ENGRAVINGS. SPECIAL FITTINGS FOR BAKER HEATER WORK. 
By WILLIAM VOSS. FLEXIBLE STEEL FIREPROOF HEATERS | WILLIAM C. BAKER, 
With Full Working Drawings of Every Style of DIVE CERES STYLES. Cees se 
Car Now Used on American Railroads, Single and Double Circulations. 143 LIBERTY ST, NEW YORE. 
Address 
AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL BOUND VOLUMES 
Morse Bui'ding, New York. a . : U 
American Engineer, Car Builder & Railroad Journal 
SEXTON’S OMNIMETER <ienitiig For { 897, $3.00. nui 
AN IMPROVED CIRCULAR 
SLIDE RULE. 





REQUIRES FEWER MOTIONS TO SOLVE 
THE MOST INTRICATE PROBLEMS THAN ANY SURVEYING AND D MAPPI NG 
OTHER FORM OF CALCULATING INSTRUMENT ~ 


‘oal & Metal Min’ ing; ee bee 








see $3.00 to the 





KNOWN. dies Design; —— 
ANY PROBLEM WHICH CAN BE STATED a0 wering Architetare Pl biog 1 AMERICAN ENGINEER, 
AS A FORMULA IS CAPABLE OF SOLUTION Muntetpa, 31 COURSES e"tnics JAC M Bld N York Ci 
ON THE OMNIMETER. Sea eee oe orse g., ew Yor ity 
Keeping; Shorthand; English Branches. 74 
ie seinasenndenrc tsar uaz. ss, ai rhe T Sie the best book on American 


THEO. ALTENEDER & SONS Fees Moderate, Advance or Installments. 


Clreulay Pres: Sate euljoct pom lah ta cr Cars ever published, 
PHILADELPHIA _ vontence Biel, ew SUN, 
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m2. Ooo STEEL TIRES 


Old Colony Buliding, Chicago. ay — 


Qn Locomotive Driving Wheels and on Steel-Tired Wheels 


GIVE THE BEST RESULTS - - - FOR EVERY VARIETY OF SERVICE. 
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Pittsburgh Locomotive and Car Works, ! 


PITTSBURGH, PA. 


Manufacturers LOCOMOTIVE ENGINES for 
Broad or Narrow Gauge HK oads 


denne standard designs, or according to 
specifications, to suit purchasers. - 


Tanks, Locomotive or Stationary Boilers 
Furnished at Short Notice. 


wa —=s 
mf Wilson Miller, Frost. & Treas 


Al. oO ae — = D, 4. Wightman, Supt. 


W. DEWEES WOOD COMPANY. |RNILWAY CAR CONSTRUCTION, 


The Only Perfect Work on American 


Patent Planished Sheet Iron) © 2verPuvlisned. 0° 0" 








ae 





——_—_~a 2 2. 





Patented Jan. 10, 1882; Feb. 12, 1884; Sept. AR ny 1873; Jan. 1 Ww. 4 
1876; April 15;1884; June 10, 1884; Aug. 31, 19, 1878; ILLIAM VOSS 
Jan. 1, 1884; March 4, 1884; Jan. 6, 1885; Aug. Paar 1886; Jan. 1, sepeetey 
1889; Jan. 17, 1893. 200 Pages. 


BER Guarantood fully oqual, in all respects, to the Imported Russia Inon,| Upward of 500 Engravings. 


= LOCOMOTIVE JACKET IRON OUR SPECIALTY. Price, Postage Prepaid, $3.00 per Copy. 




















. SS General Offices and Works, McKEESPORT, PA. Remit, b Bank Check, Ex Express Money Order, 
TRADE-MARK BRANCH Orrivs, 111 WATER 8t,, PrprspurGn, Pa. oney Order or Registered Letter. 
PATERSON, N. Jd. Address Paterson, N.J., or 44 Exchange Place, New York. 





BUILDERS OF | OCOMOTIVE ENGINES / ° AND TENDERS ae DESCRIPTION 


R. 8. HUGHES, President, G. 8S. LONGBOTTOM, Sec’y. 'G. E. HANNAH, Treas. REUBEN WELLS, Supt. 


SCHENECTADY 
| Locomotive + Works, 


SCHENECTADY, N.Y. 
sihdacalitihais 
ESTABLISHED 1848. 
——_=_—_—_ 

Annual Capacity, 450.. 


—_~.——- 


WM. D. ELLIS, President and Treasurer. 
A. J. PITKIN, Vice-Pres, and Gen. Man. 



























ee Ae eT 


Dude oars re are aes a 


AND RAILROAD JOURNAL. 


THE NEW “NATHAN” 


Acd Monitor Injectors for Locomotives. 
| “NATHAN” 


SIGHT FEED LUBRICATORS. 


For 1 ocomotive Cylinders and Air Brakes. 


STEAM. FIRE EXTINGUISHERS 


For Switching and Yard Engines, 


BOILER WASHERS,& 


Rod and Guide Oi! Cups, ete. 
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PNEUMATIC 


TRAGK SANDING 
APPARATUS 


FOR LOCOMOTIVES. 
H. L. LEACH,176 Huron Ave., N. Cambridge, Mass. 


H O USTON’S 
Pneumatic Track Sander 


Siphons and Ejects Sand from Box to Rail. 
Applies Sand to Both Front and Back 
Drivers from One Box, No Delay to 
Engine, for it Can Be Applied in Six Hours. 
Delivery Pipes are Only One-Half Inch. 


Mir supply tubes 
44" copper:: 


| \ (0) (39 
= \ 


A little and just where you want it, and no power 
lost in pulling train over superfluous sand. 





OVERFLOW 








Send for Descriptive Oatalogues 


NATHAN MFC. CO, 


92 & 94 Liberty St., N. Y. 


BROOKS LOCOMOTIVE WORKS, 











Dunkirk, N. Y. 





Saige er 


Sige ae 


SEND FOR CIRCULARS. 


WESTERN RAILWAY EQUIPMENT 6O., 


ST. LOUIS, MO. 
We guarantee this device against all infringements. 























Bound Wolumes 


BUILDERS OF LOCOMOTIVE ENGINES FOR ANY DESIRED SERVICE FROM OUR OWN DE- 
SIGNS OR THOSE OF PURCHASER. Perfect Interchangeability and all Work fully Guaranteed. 


COMPOUND LOCOMOTIVES 
FOR PASSENGER AND FREIGHT SERVICE. 


OF THE 
American Engineer, Car Builder 


and Railroad Journal 
FOR 1897. 





F, STEVENS, President. R. J. GROSS, Vice-Pres. M. L. HINMAN, Treasurer. 
br HEQUEMBOURG, Sect’y. DAVID RUSSELL, Supt. H.TANDY, Asst. Supt. 


Baldwin Locomotive Works. 


Established 1831. ANNUAL CAPACITY, 1,000. 


LOCOMOTIVE ENCINES 


Adapted to every variety of service and built accurately 
to standard gauges and template, Like parts of different 
engines of same class perfectly interchangeable. 


Single Expansion and Compound Locomotives; Elec- 
trical Locomotives ; Broad and Narrow Gauge Locomotives; 
Mine Locomotives by Steam or Compressed Air; Plantation 
Locomotives; Noiseless Motors for Street Railways, Ete. 


BURNHAM, WILLIAMS & CO., 


Proprietors, PHILADELPHIA, PA. 
ESTABLISHED 1865. 


RICHMOND 
Locomotive & Machine Works, 
ee : 
% [| OCO MOTIVES 2 


——BUILDERS 
FOR EVERY VARIETY OF SERVICE. aes, 
Accurately Made to Gauves and Tem 


PRICE, $3.00. 
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DIXON'S 
RAPHITE 
PAINT. 


Silica-Graphite is an ideal coating 
for all kinds of metal or wood. 














Silica-Graphite lasts four to five 
times longer than any other paint 
pigment. 


Silica-Graphite covers two to three 
times more surface. 


Silica-Graphite is casier to apply 
than any other paint. 


Silica-Graphite wears brushes less 
than any other paint. 


Silica-Graphite is better for new 
work or for old work than any other 
paint. 


Silica-Graphite is better for first 
coats or second coats than any other 
paint. 


Silica-Graphite has twice the bulk 
of metallic paints, and will therefore 
cover twice the surface. 


Silica-Graphite has three to four 
times the bulk of lead paints, and will 
therefore cover three to four times as 
much surface. 


Silica-Graphite, for durability and 
for economy, stands without a rival. 


Silica-Graphite paint has been favor- 
ably known for 25 to 30 years. It is 
on record that surfaces properly 
painted have not required repainting 
in 10 to 15 and even 20 years. 


For Color Card and Circulars address 


JOSEPH DIXON CRUCIBLE C0., 


JERSEY CITY, N. J. 








SUPERIOR GRAPHITE Pal 
For Bridges, Roofs, Structural Iron 
and all Exposed Metal or Wood Surfaces. Warranted not affected by 











FROm 1! TO 40,000 POUNDS WEIGHT 
yi E E L Of Open Hearth, Chester or Bessemer Steel. 
: for Car Couplers. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives, 
Steel Castings of Every Description. 
[ A \ T \ f c CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Librarv 8t., Phila., Pa. 


heat, cold, salt brine, acid fumes, smoke or chemicals. 
True to Pattern, Sound, Solid, 
A OES’ 
a 


DETROIT GRAPHITE MFG. CO., DeTRoIT MICH. 
Gearing of all Kinds, Crank Shafts, Knuckles 
Genuine Improved Knife-Handle Patent 











MANUFACTURED BY 


COES WRENCH CO., Worcester, Mass. 


Registered April 9, 1895, 
Patented Dec, 15, 1891, and April 30, 1895. 


Sectional view illustrates our New Knife Handle 
showing manner of construction. 
4@ Straight Bar, Extra Long Nut, for Screw in Jaw. 


ESTABLI*SHED 1839. 





The Best Made and Strongest Wrench in the Market. 


J.C. MecCARTYV & CO, 
JOHN H. GRAUWUAM _ co ,} Agents, 
NEW YORK. 


Reminiscences of a 


Railroad Engineer 
By W. HASELL WILSON, C. E. 





NOW 
READY! 


HIS valuable contribution to Railroad History, recently published in the 
RAILWAY WORLD, is now ready for delivery in book form. A large 
number of copies have already been ordered. Price, $1.00. 


American Engineer, Car Builder ald Railroad Journal, 


140 NASSAU STREET, - - NEW YORK CITY. 


CHICAGO GRAIN DOOR COMP 'Y 


RABBETED GRAIN DOORS. 


“ The ;only obstructions permitted inside a modern box car aré 


GRAIN DOOR RODS.” 


Why not remove this objection by using 


THE GHIGAGO RABBETED GRAIN DOOR. 
RICHARDSON & ALLEN-RiCHARDSON BALANCED SLIDE VALVES. 


New Patent, April, 1891. 
MRR 6,000 LOCOMOTIVES EQUIPPED. IN USE 
i . ON 175 RAILROADS. 
Manufactured only by M. C. HAMMETT, 
SUCCESSOR TO 



















Estate of F. W. RICHARDSON, Troy, N. ¥ 


a 



































Chat., Rome & Nag RRA 138 m. 9 lo, 246 c. 
Calumet & Biue Island iy. "E. E. Jones, Rec. . 4. Rome, Ga. 
den & Atiantic R. R...... R.R.) a ore Ga, 
Atlantic Ry. 4-8% 86 & vig ne 27 | 1. "2,350. Custennues = 3 Shaggy 1] lo, 58 cars. 

mance Arnprior & Parry Sound bowen.@. M. & A.Plattsburg.N,.Y 
ane m. 18 ped 112 A. W. Fee, M.M.&M.0.B.L: yon Mountain,N.Y ° 
E. _o—_ en Ont. Chesapeake &0.Ry.Co. 4-9 g,).4i4 m m. 355 1.14.020 c. 
M. Donaldson ice ‘eme. C.B. Ottawa,Ont. eo, W. Stevens, Gen. DM Richmond, Va, 
Canadian Pacific | W, F. La Bon . Agt ;. Richinona, Va. 
<—-~ LI mi 615 615 lo. 675 pass. ee frt. c. W. 8S. Morris, Sunt. M. P......Richmond, Va 
on Can. | T.8. Lloyd. M. M.......... ....Richmond, ye 

eos eh. Supt .++-Montreal, Can, | A. F. Stewart. M. M......funtington. W. 

Wn. Apps, .--Montreal, Can. ‘Chicago & Alton R.R. 4-8 g. 863 m. 240 1o.7, Bode 

. C. Henry, Pur. Agt ....... Mont: n. U. H. Chappell, V.P. Gen Man.Chicago, | 
Atlantic Div.: A. V. Hartwell, Pur. Mines cas .Chicago, ill, 
P, Timmermann, pom sees St. John, N.B. H. Monkhouse, 8. Mch...... Bloomington, Il). 
.McAdam. N > J. Townsend, M.C.B........ Bloomington. lll, 


J. R. Spra M., wai oe ‘ 
E. Div.: C. W- Spencer. Gen. Supt.Montreal,Ca: 
J. Elliott. : SRS a Carleton, Ont, 


W. Div.: Wm. aye Man. ..Winnipeg, Man 
. Cross, ©. kane Winnipeg, Man. 


oO. & . Div.: 
. Leonard, Gen. Supt....Toronto, Ont. 
p G8) “McKinnon, MM.. -+ see. Toronto, Ont. 
‘ac. 


é Marpole, Se. Supt.. Vancouver, B. C 

R. Johnson, M. M......Vancouver, B.C. 

Cape Fr r & t Yadkin, V.Ry. 4-9 g. 342 m.28 lo. 61 c. 

John Gill, Wis de dha thoaead Baltimore, Md. 

J. Ww. Fry, Gen. Man.&P. AGreensboro, N.C. 

lL. W. Clark, M_.M.@M.C.B.Fayetteville,N.C. 

Carolina Central R.R. (See Seaboard Air Line. } 
Carolina & Pee aie Gap Ky. 
> 24 Be 2l1o., 

IsaacW. erie nie ou M.Aiken.S.C. 

Carolina Midland R. eg 8% g. 55m. 3 lo. 30 cars, 

| Mike Brown, “i Men hao cue -Barnwell, 8S. C. 


ee 


J, A. Walker, G. Supt. & Pur. Agt., 
Blackville, 8. C. 
Carolina & North-Western Ry. Co. 
: ado i lo. 126 cars. 
Ga. Fres. & Rec..Lenoir. N. 
L. a Nichole’ Gen Man.&P A.Chester,S 
M4 A. David, MMM... 6.000: Chester, 8S. 
8. D. Scarborough, M. C. B....Chester, S. 
Carrabelle, Tallahassee & Georgia R. R. 
4-844 g. 50 m. 3 1. 60 cars. 
8. D. Chittenden, Gen. Man.& Pur. Agt., 
Tallahassee, Fla. 
. E. McCarthy, M. M........ Lanark, Fla. 
Carson W ic Colnndn tee 3 g. 299 m. 8 lo. 227 cars. 


C. 
C, 
Cc. 
. C. 


H. M, Yeri n, R.&G.S. Carson City, Nev. 
L. L, Elrod, Pur.Agt....... nm City, Nev 
Ww.L. Wooley. "i. paouede Mawtheres, Nev. 
C. A. Brulin, M. ee Carson City, Nev. 


Carthage & Adirondack Ry(SeeN.Y.C.@H.R.R.Co, 
Central Branch Union Pac. (See Mo. Pac.; (3) Div. 
Centralia & Chester R.R. 4-84 g. 8l.4in.- 51. dle 
Cc. e. Ak cen eye F abe Nashville, . 
re G.M.& Fur. A.Sparta,Ul 
M. & M.C. B...Sparta, Ul. 
Centrai New York & Western ht. ra 
4-8% & 3g, 46m. stand.&18m. nar’w g. 11 lo. 102c. 
oo ry 8. Bair, Pres. & G.M.. NewYork, N.Y. 
air, ¢ 5 S.& P.A. Hornelisville,  » & 
a e neo my Tag . M. & M.C.B.Angelica, N. Y. 
Central Ontario Ry. ws 104 ma. 8 lo. 125c. 
Geo. coe gon. Supt A,.Trenton, Ont. 
D. . re © M.C.B Trenton, Ont. 
Central Pac. "RR (Seek Southern Pacific Co.) 
Central Penn. & Western R.R. 4-9 g, 31 m. 2 lo. 9c, 
$.B.Haupt, 4G. M. & P. A.Watsontown, Pa. 
Central *) — Ry. Co, 
9g. 1a m. 211 lo. 5,401 cars. 
Su .Savannah, Ga, 





. W. Comer, ig iiacsect Savannah, Ga, 
yy Y. ~~ % Sea Savannah, Ga. 
John pemarey EE wii Gages sake Macon, Ga, 
W. A. Stulb, M. M.... 0.60.45. Augusta, Ga. 

Central R. R. of New Jersey. 
Operating Cumb. & a ce River and Lehigh& 
=“ < roads, 4- . 646 m, 442 1, 28,881 c. 
> Gen. pt. Jersey City, N ihe 
yy D. \ V. Smith, Pur. Agt.Jersey yoy. S 
C. A. Thom 0,S.M.P. &E. Jersey City, N.J° 
N.J. Cent. 
w.H. Peddle, * ‘Supt Loree .Jersey City, N. J. 
W. L. Hoffecker, Aest. 3M. P. ¢& E,, 
El izabethport, N. J. 
N. J. South. se. Divs 
W. V. Clark, Supt..... .Long Branch, N. J. 
W. Mon 1, . M....Manchester, N. J. 
L. & 8, Div.: 
G. W. Twining, Supt..... Mauch Chunk, Pa. 
J -G, Thomas, A S. M.P.4&E..Asbley.Pa. 


See Atlantic Coast Line,) 
R.(See Hous.d> Tex.Cen.) 


oo meat th gy a 6,074. c. 


oe he 


ith, Chas, M. Hays, Receivers. 
St. Albans, Vt. 
F. W. Baldwin, Gen.Supt... . St.. Vt. 
Ww. B. H Pur. «eeeee.5t. Albans, Vt. 
M, P...S8t. Albans, Vt. 


g . Fuller, Jr., Su 
J. Robertson, M.C. B.. .. .St. Albans, Vt. 


New London Div. 121 m, 24 lo 382 c. 
D. Mackenzie, b.vece veeeesee Ne LOndon, Ct, 
J. , M. M.... . ...... New London, 

e & ARE ew London. Ct. 

Og. & L. Cham. Div. : 4 84g.118m.28 1. 1,583 c. 

iy SUNG ic nne cece Ogdensburg, N. ¥ 


eee weee 


on efee eee ~ 
e a. 
Ga. 


Co. 
,2 m. ine fs 


pam 3. 





Chicago & Calumet Terminal Ry. Co. 

See eS Terminal Transfer R. R. Co.) 
Chicago & Erie R. (See Erie R. R.) 
Chicago& fenen i Ulinois R. R, 

4-844 g. 631 m. 144 lo, 9,619 c. 

E, P,. Broughton, Gen. PS .Chicago, i. 
wes, S.M. P. &M Denville’ i In. 
Chicago, Ft. —. & Des Moines Kk, K. 

71 m. 3 lo, 28. 
E.F. Potter Man.&P.A. Ft. Madison, Ia. 
Chicago & Gr. Trunk and Det., “ar.Haven & Mil. Ry ; 
yore mc Saginaw & = ackinaw R. R.; Toledo, 
S.ginaw & Musk 
4-86 g. "eho, ob tio io. 3,883 cars. 
See Grand Trunk 2 
Chicago & Iowa R.R. (See C., B. & 
cman) pale Shore & Eastern Ry. 
g. 366.17 m. tat lo. 2, oa cars. 
Fince Gen. Man..... sae In, 
ES cacvunes Chicago, Ill. 
...80. Chicago, Ill, 
So. Chicago, Il. 
Chicago & Northern Pacific R. R. Co. 

(see Chicago Terminal Transfer R. R. Co.) 
Chicago & Northwestern Kv. 

4-844 g. 5,u3U 78 m. 1 010 lo. 35,911 cars. 

John M, Whitman, Gen, Man...... Chicago. fl! 

Chas, Hayward, Pur. Agt.......... Chicago, [1', 

mobs, Quayle, Supt. M. P. ‘@ M....,.Chicago, Li! 

W.H. Marshall, Asst. Supt., M. P. & M. 


Chicago, lll, 


C. A. Schroyer. S. C. D........-+-- Chicago, Il). 
Wis. Div.: . Thos, A. Lawson, Seats. ih, 
J. Heath, * eae hicago, [1] 
Gal. Div.: J. C . Stuart, Supt.. - aeaaaie. It. 
R. Erskine, ‘M. Bikes shnaccctande Chicago, Ill. 


— Div.: W. eas Sup Escavaba, Mich, 
J. W. Clark, M. M.... —_— ba, Mich, 


Mad. Div,: R.A. Cowan, Supt. . Baraboo, Wis. 
H. D, 7 eer shéedes Baraboo. Wis. 

Wi Ste. ee. ¢.. Wi Mi 
rave, +..... Winona, Minn, 
Wm, ‘Meintosb; Ow. veseeeese Winona, Minn 
> Div.: Be. ‘s Aishton, Supt Soockes Boone, Ia. 
J. Cookfield, M. M......-ccccossscees Clinton.ia 


.No.lowa Div.:Wm.D HodgeSupt. KagleGrove, [a, 
Wm. Hutchinson Foreman...Eagile Grove, (a 
Ashiand Div,: 


C. H. aes. BUR. corevevece Kaukauna, Wis 
A. W. Mc p ” PARTE Kaukauna, Wis, 
Dak. Div.: J. S. Oliver, Supt..... | oh 8. D. 
F.M. Dean, Foreman...........- Huron, Ss, D. 


Chicago, Peoria & st. Louis R, R. Go. of lllinois, 
4-84 g. 167 m, 33 lo, 1,590 cars, 
Henry . Gays. a. = & P. A. Springf'd, I, 
W.E. Kilien, Supt, M. P, & M., & M.C, B. 
Jacksonville, Lil. 
Chicago, Bur. & Kan. City Ry. (See C., B. & Q.) 
Chicago, Burlington & Northern R, R. 
4-814 g. 37) m. 58 Io 3a ¢. 
J. R. Hastings, Gen. Supt ....St. Paul, Minn. 
Geo. aly ta a Pur. Agt.. etichhes Chicago, I), 
N, Fre Licscede-suiike Crosse, Wis. 
Chicago, iealicanon & Quincy R, Rk. 
4-8 g. 2,175 m. ie nak ge ee cars. 
w.c, Brown, Gen. Man.... .-Chicago, fli, 
Geo. Hargreaves. Pur. d Agt..... -e«-Chicago, Ll, 
a. a, Neomane, Asst. P. A....... Chicago, ill 


G. Rhodes, Supt M. ee 
W. Forsyth, Mech, SASS Aurora, I:/, 
Smith, .Chicago lil 





. -Aurora, lll 
veoseseesAUFOFa, li) 


A. Forsyth, M. M 
Galesburg Div.: 

W. B. Throop, Supt.. 

R, W Colville, F M.. 


j -++e+-Galesburg, Ill, 
L’ Div.: W. @. Bes Supi- Bea Tome preeaig 

- ler. stown, Il 
; wi ng i aay < ae Peratoen. a 
a. o. Lines vey, urlington,[a 
J. F. Deems, M. M.... 7 We Burlington, Ia. 


St, 








Re SF Rr eae 
Bur. & Mo. R. R. in Neb.: 
of Ee 274 pass. 8,609 fr. c. 
Gen. Man 

















D. Hawkswo' 
E. 8.G 








eee tee tees 


Be ge age 
Chicago, Indianapolis & Louisville ‘Ry. 


Oe om is. SF Tes S087 One. 
eboel,7.-P; &£G.M. : 
or, " : 

tke: 1 
Coll Cc. 


R. R, 
‘See Chicago & Eastern. Illinois R, R. 
Chicago, Kock Islana « Fac. ky 
$e . 3,571, > 564 lo. 16.776 cars. 
W. H.Truesdale, &G MM. Chicago, . 
F. A. Marsh, Pur. " il. 


seaee 





= A Canfield, M. C, +e. Ch Il. 
W. Fiizgibbon, Asst. S, a. P. & £., 
Horton, Kan, 
ag East of Missouri River: 

ll), Div.: C. &. Nichols. Supt..... Blue Island, f)), 
John Gill, ; Seabees aia’ hicago, Il. 
ein. H, Stock M. M....Rock Island, 11 
itocks, i. 
W. M, Ho bbs, Su; pt..Des Moines, 1a. 

" 8, . Kilpatrick, M.M.Valley Junction, Ia. 
Des.M.V .-C.N.Gilmore. supt.Des Moines.Ja, 


J. B. sKipeiriek, M. M..Valiey Junction, fa, 
8o.-Wn. Div.: W. J. Lawrence, Supt. Trenton, ‘Mo. 
A. L. Stuaer, , Se eee Trenton, Mo. 
Lines West of _—r River: 
A.8., M. P.& E.Horion,Kan . 
Cnicago, St. Louis & Pittsburgh. R.R. (See Penn Co, 
Chicago — Western Ry. 

g 932 m.,, 147 1, 
inshass C. ‘ee oe an. St,.Paul,Minn, 
A.D. W 1 MR cc tina. on t. Paul, = 
Tracy Lyor, M. ia Fit. Cc. Bist Paul, Minn 

Chicago, St.Paul, Minneapous & Omaha Ry. 
4-814 g. 1,492-m. 269 lo. 9,167 ears. 
Ween 4. Scott, Gen. Man... .St. oo 
ea Pur. — 


4,$75 oc. 


eeane 


My fee itiliss at by Paul, Minn, 
H. L. Preston, M. 68... i Hudson, Wis. 
ee Eastern Ry. 4- Bi6z. 130m.11 lo. 100¢. 


wiord,Jr. Gen Mand Pur Agt Chicago, lil 
W.C. Halfman, M. M.. . Lebanon, Ind, 
Chicago Terminal Transfer R. R. Co. 
4-844 g. 160.8 m. 441, 356 cars, 
» 8. R. ‘Ainslie. Pres. & G. M..Chicago Il. 
W. B, Mahette, Pur. Agt....... 
E. A. Knowlton, Supt. & M. M.Chicago, Il. 
Chicago & Texas R, R. Co. 
as -8 zg. 75 m. 10 lo. 202 cars. 


O. L. Garrison, V. P..... cavetie St. Louis,Mo, 
8. L. Sherer, Pel, MB icin csv St, Louis, Mo. 
Geo. W. Underhill, For. ae Shops, 


Murphysboro, Il, 
Chicago & Western Indiana R, R. Co. oo The ‘Belt 
Ry. Uo, of Chicago, 
4-844 g. 55 m. 45 |, 150 cars, 
B. oe Pres. & Gen. Man..Chicago, Ml. 
C. C. Nash, Pur Pent Chicago, I. 
PM. Peek A. Mins ise cinsincnnas 
Chicago & West. Michigan Ry., and Detroit, Grand 
Rapids & Western R.R. 
4-86 g. 419 39 m. 47 lo. 2,102 cars. 
Chace. M. field. Pres,@G.M.@r'd Rapids, Mick, 
— Wallace, Pur, Agt.Grand Rapids, oe 


Has kell, S. M. a Grand Ra 
wie T. Rapert, M. M..... .... . Muskegon, Mich 
Choctaw Okla oma & Guif Ry. 
g- git uo. 1,350 cars. 
Henry ood, Gen. Man.So. McAlester, I. T, 
i yarnall, 2 Pur. Agt,So. McAlester, I. T. 
5. * Seanbeguatic Ee M, & M. C. B. 


So, McAlester, I, T. 
Cin. & —— bey | Ry. 
4-9 g. 148.45 m. 20 1. 394 c. 
Cc. M. Benneit, Supt... .. 
H. O. Hukill, Pur. Ao 
Wm. Meikle. Genl. For. Shops 
Cincinnati & Northwestern R. R. 
R. Si seats $e oy es Sgt.t Cin 0. 
. Simpson Gen. Man r. Ag — 
O. K. Simpson, M. M Cinei 
Cincinnati & Westwood R. R. g. Ps 
J. N. Gamole. G. M.. @ P. A.. .. Cincinnati. 0. 
Uin., town & Portsmouth. 3g. ‘42 m. 6 lo. 80 c. 
. White, G. M. & Pur. Agt..Cincinrati,O. 
ay Myers, Supt.. weaen Cincinnati, 
P.T. Dunn, FoF Sho} 32M.C. B.Cincinnati.O. 
Cinienet, Hamilton & ton; Dayton & $ 
Ham. & Ind.; Columbus, Findlay & North- 
ern: Bowling Green, Cincinnati & Dayton R. 8's. 
oo | g. 651.6 m. 174 |. 9,158 cars, 
G- Balch, bby a — Man..., Cincinnati, & 


z 8. Cory, Supt: Suri, iP eit -cgsaeanes S 
x. i Swift, Gen. Car. For ss 0. 
J. Ball, Div, M, M ion, O, 

Div. . M. eereeetee oO, 


Cincinnati. Jackson & Mackinaw Ry. 


eee eee 


senseeese 
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& CO., INC. 


<s Designers and Manufacturers 
of Machine Tools, 


1517 PENNA. AVE., 
PHILA., PA. 
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A This is our IMPROVED 
TEN-TON HOIST, a re- 
liable machine that will | 
give you satisfaction. | 


4 
(A 


SLADE: 


/ 
Sc 
S 
= 
4 
4 
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4 
ya 


i s \ al 
Da BI Ib Wine =N 
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TRAVELING CRANES. | 





Do You Love Music ? 


If so, secure one of the latest and prettiest 
Two-Steps of the day, by mailing Ten Cents 
(silver or stamps) to cover mailing and 
postage, to the undersigned for a copy of the 


BIG FOUR TWO-STEP. 


(Mark envelope “Two-Step.”’) 

We are giving this music, which is regu- 
lar fifty-cent sheet music, at this exceed- 
ingly low rate for the purpose of advertis- 
ing, and testing the value of the different 
papers as advertising mediums. 

E. O. McCORMICK, 
Passenger Traffic Manager, 


“BIG FOUR ROUTE,” 
CINOINNATI, O. 


Mention this paper when you write. 





SPRINGFIELD LINE 


BETWEEN 


BOSTON 4° NEW YORK. 


FIVE SOLID THROUGH EXPRESS TRAINS. 
Leave both cities at 9:00 a. M. daily except 
Sunday; 12:00 noon. daily except Sunday; 
4:00 Pp. M. daily; 11:00 Pp. m. daily. 
Drawing room cars on day trains, sleeping 
cars on night trains. 
A.S. HANSON, Gen’l Pass. Agt. 








Duy LE mn ney Sune Ca 


ee 7 Aen ce 





* FREE PARLOR CARS ee 
\CINNAT! Ai LEXINGTON. ] 








YELLOW PINE CAR SILLS. | 


OAK, CYPRESS, ASH, POPLAR AND WHITE PINE 


RAILROAD TIES 


CK EOSOTED LUMBER, TIMBER, TIES AND SP1LES 
VANDERBILT & HOPKINS, 126 Liberty St., New York. 


LAP JOINT 


— FOR— 


STEAM BOILERS 


—AND— 


RADIAL TAPS 


FOR LONG DISTANCES 
And to Suit Any Size. 














ADDRESS 


J, T, CONNELLY, 


MILTON, PA. 











S727 SOLE bg 
ey manure™?E FREDGWEIRS fot hart| 
| IMPROVED ngs SPRING FROGS CROSSINGS 3] TRACK WoRK| 


E THROW SPLIT SWITCHES, - fee SWITCHES | 


| AILS HAIR i 


IN Geaal 
FIXED& AUTOMATIC SWITCH STANDS, STEEL: 
Dit FORMED RAIL BRACES, SWITCH FIXTURES,ETC: 


CINCINNATI. 


- WY 


Zar 








Railway Car Construction —_—-_ 


PRICE, $3.00. 









American Engineer, Car Builder and Railroad Journal, 





MORSE BUILDING, NEW YORE, 


























Cincinnati, Portsmouth & Virginia R. R, 
112 m, 13 lo, 185 cars, 


‘4-86 g, 
Sam’) Huse "Pres. & Gen. ee 0. 
y Hun t, Pur. MGB sicvoscncet . Cincinna ti, O 
John C. Tomer Af. M.& ‘M.C.B.Portsmouth,v, 
— Richmond & Chi. RK. R. ww onan Ld P\ 
Cincinnati, Saginaw & —_oo R. R. 
é G, Py ae Co.) 
Vin., Wabash & Mich. Ry. od O60, C. & 
Clarendon & Pittsford Ky. 4-8 g. - m.3i. 113 ¢. 
4 D. Proctor, Gen. Mogr........-.-Proctor, Vt, 
G. H, Davis, M. M..........««-..»Proctor, Vt. 
G. H. Boyce, Pur. Agt............Proctor, Vt. 
Cleveland, Akron & Columous Ry. 
4-9 g. 177 m. 37 10. 2 946 cars. 
Calvin 8. Brice, Pres....... New York, N. Y. 
. Perry. -.-Indianapolis, Ind. 
B, fF, Marshall, 4. M, &M.C.B.Ms. Vernon. v. 
Cleve, — & South.R.R. 4-854g. 210m. 37 1.2,708 c. 
. W. Wardwell, Rec. & Man.. Cleveland, 0 
Hi. ns mang eb ‘Gen. or, 9 ana Canton, U, 
hn Bean, M & M.C.B .Canton., O. 
orate, & arses E Ry. ree 110.78m. 23 1. 1,012c. 


Baldwin, Ry 5 bee Cambridge,O. 
J. Glaser, M. M. & M. CO. B.. . «Cambridge, O. 
Cleveland & Pittsburgh. (see Penna, Co.) 


Clev., Cinn., Chi. & St, Louis Ry:: 
4-8l6 g. 2,345 m. 528 lo. 14,720 cars. 
> E. Schaff, Gen. Man..........Cincinnati, O, 
A. M. Stimson, Pur. Agt...... -Cincinnati, O. 
William paceena Auee. M.P. Indianapois. Ind, 
Cinn.-Sandusky D 
Thos, J. inglish, ‘Supt. «eee =. SDringfield, O. 
Mason Rickert, M. — Delaware, U. 
Clev. & indianapolis Div. 
T. J. Higgins, ~e secdeiscca__coccveaees Ga. 


E. EK, Hudson, M. M.... .... Bellefontaine, O. 
8t, Louis Div.: 

W. G. Bayley, Babes ssen v9 ebaes o- aoes, Ill. 

W. P. Orland, 4.M..... ..Mattoon, Ill, 
Chicago Div.: 

G. W. Bender, Supt.......... Indianapolis, Ind. 

F. M. Lawier, M. M........... Brightwood, Ind. 
Cairo Div.: 

Wm, Quinn, Supt...........- Mt. Carmel, Ill. 

H, G, Hudson, M M............ Mt. Carmel, Lil. 

D.K.Ry.: J.A.Barnard,Gen.Man, Urbana, Lil. 
P. J. Mcvlurg, M. M., ose. caccqcgueeeenais AEs 


Mich, Div.: 8. T. Blizard, Supt.... Wabash, Ind. 
Frank J. Zerbee, M.M.......... Wabash, Ind. 
Uleveiand, Lorain & Wheeling wf 
4-8 g. 192 m.61 lo. teh = 
W. R. Woodford, Gen. Man.. “Gevennd, O. 
F. E. Now, Pur. Agt.... ...... --Cleveland, oO. 
James A. Graham, MM... . Lorain, O 
Aye Fe ee Lorain, O. 
Cleveland Terminal & Yailey R. R. 
4-84 g. 76 in. 36 lo. Le ps 
J.T. Johnson, Gen, Supt. & Pur. Agt., 
E. Kennerdell, G. Fore. Shops.Cleveland, oO. 
Colorado Kastern &.R.Ce. 3 g. 17 m. 2 lo. 11 cars. 
C. M. Wicker, Gen Man...... seeee-Denver, Col. 
kK, McDowell, Gen Pur. ows eas wee Denver, Col. 
H, Twining, M. M. & M. C. B,.... Denver, Col, 
Colorado Midland Ry., 
4-8l6g. 342 m. 541. — and 1,479 frt. c 
Geo. W. Ristine, Pres.d& Man. . Denver, Col, 
A. L.Humphrey, Supt MP. Colorado City,G ol. 
Columbia & Greenvilie R. K. ..... (Rich.@ Danville.) 
Uolumpia & Puget Sound R.R. 
(See Oregon Improvement Co.) 
Columbus Southern Ry. 
(See Georgia & Alabama Ry.) 
Columbus, Sondemky & Hocking R, R. 
4-814 g. 325 m. 50 lo. 3,562 c. 


M. Felton, Rec...............Cincinnati, O. 
i. WwW. “-Neereamer, 4- Secy.2P. yo Sandusky,O. 
a Boatman, M.M........... Columbus, O, 


eS F Miller,@. For.Mac. *Dept.,Coiumbus,v. 

PE \ Sey § G.For.CarDept.Columbus, O. 

Columbus & Rome R. KR. (See Cent. of Ga.) 
Coirumpus, Hocking Valley & Toledo Ry. 

+86 g. 347 m. 105 lo. 7,810 cars. 

N. Monsarrat, V.-P. & Rec....Columbus, O. 

u. Sy Duffy, Pur. Agt......-. ;...Columbus, Oo. 

8. S. Staffey, M. M. .....c00-+-++s Columbus, O, 

Colusa & Lake E. R. g. 22 m. 3 lo. 30 cars. 

A. Harrington, Gen. Supt .&P.A.Colusa,Cal 

_E. Burrows, M. M .........-.--Colusa, Cal. 

. “Sullivan, M. Ss Sas a - io Cal. 

Concord & MontrealR.R. 4-8 “530 m.100 1, 2,682c. 
See Boston & Maine.) 

Conn. Riv. KR. R. +845 . 130 m. 55 lo. 688 c. 


harlotte Vall sty R. 
operstown & C L ey 
spi 4-84 g. 25 m. 3 lo. 25 cars. 
D. E. Siver, Pres. & Pur. A.Cooperstown,N,Y. 
A. Gardner, M, M......... -Cooperstown. N. Y. 
Cement Gan E: eo 5 lo. 9 pass. c, 


E. Freeman, Gen Lebanon, Pa. 
A, M. Patch, iene. @Pur dat. “Conawall Pa, 
A. J. Reed, M. v > eau dapen Lebanon, Pa. 
Levi Blouch, M.C. B.......+-..- Lebanon, Pa 


rnwall & Lebanon R. R. 
7" 4-8% g.45m 10 lo. 540 cars. 
A, D, Smith, Gen. ag & P, ALebanon, Pa, 
R. T. Spotien, M, M.... ..-... .Lebanon, Pa. 
conginaeane & Port Allegheny R. R. 
84g. 45 m. 3 10. 80 cars. 
B. A. McClure.G. Supt.d@ P.A.Coudersport, Pa 
Cressen & Clearfield County and N. Y. Short Route. 
(See Pennsylvania Ry.) 


reek R. R, & Coal Co. 
areas g. 22.41 m. 2 lo. 23 cars. 


Ww. C. n. Pres. & Gen. Man., 





3 g. 83 m. 6 lo. 72 e, 
Gen.Supt.@ Pur. A.Dan . Va, 
. Whittaker, Supt. M.P&M.Danville, Va. 
& Michigan R.R. (See Cin., Ham. & Day. 
Delaware & H Ganal ba 


R. C. Blackall, Supt. Mach.......Al 
eh 7 Div.: C. D. 
. R. Skinner, M.M...... eonta, N 
Sar.&U.Divs.:C. ‘Hammond,Supt Albany,N. y 
L m Island, N. Y 


. 1, Drexler, M..C. B * Soe tees d. N.Y 
v.: anville, Supt.. Carbondale, Pa. 
C. KE. Rettew. M. M.......... Carbondale. Pa. 
John H, Orchard, M. C. B. "aege epee 
Del., Lackawanna & Western RK. K 
g. 901 m. 618 lo. 29,859 cars. 


Wm. F. Halistead Gen. eae -Scranton, Pa. 
W. D. Hager, Pur. Agt.. ....New York, N. Y 
D. Brown, Mast. Mach... caueien Scranton Pa. 
of Dive A ce A. ©. ALS Supt... Uti on 
ica Div.: cces ica, 
Th hos. Thatcher, M. M ies tghecesae Utica, N. Y. 
Morris & Essex Div.; Sussex. 
A. Reasoner, Supt.. ........ Hoboken, N. J. 
W.H. Lewis, M.M...... d,N 


E , M. M Kingsland, N. J. 
J. W. Baker, Mast. Car Rep...... Dover, N. J. 
a Syracuse Div.- 
gg ae Supt....... Syracuse, N. Y 
t Kistler, M . M. Syracuse. 
— Femara gp x & New iy > Div. — 
WarZz, Dt.. ..eoee OVTAaCuse, e 
Lewis 8 y | a Re Syracuse, N. Y, 
Buffalo Div.: J. B. Marston, Supt.Buffalo,N.Y. 
F. B. Griffith, M. M....... .- Buff 
pene River R, R. +86 g. 20 m. 3 lo, 15 cars. 
W.S. Conner, Gen, Man.... Woodbury, N. J. 
E. H. Green. G.8upt.@P. 4a..Pennsgrove, N.J. 
J. B. Gilbert, M. M.... .... Pemnsgrove, N. J. 
Denison & Washita Valley. "4-814 14m. 1 lo, 119 ¢. 
Thos, Fleming, Supt.... .......Denison, Tex. 
Denver & Kio Grande R.R. 
3 and 4-34 g. 1668. 04 m. 292 lo. 7,989 c. 


a 


E.T Jeffery, Pres. pe - am ecudans Denver.Col. 
C. M. Hobbs, Pur. Agt. ..-Denver, Col. 
Henry Schlacks, sunt: Mach..... *. Denver, Col. 


cats eee & Schuylkill R. R. Co, 

g. 67.22 m. 29 lo. 1, — cars. 
sito C. Smith, oe: eaese — Pa, 
Arthur McClellan, S Maaethed wan Drifton, Pa: 
John R Wagner,S.M.P. EM. C.B.Drifton, Pa. 

Des Moines & Kansas Uity Ry. 
40 m., 3 g, 72 m., rete ae + 9 lo. 212 cars 
A. Uv. "Goodrich, V. - Keokuk, Ia. 
W. Augustus. Supt. Mehy. © iano, Ia, 
R. D. Lewis, Pur. Agt... ... . Keokuk, la. 
Des Moines, Northern & Western R. R. 
= 


¥,0: Hub il, Supt. @ P. A...Des Moines, Ja. 
. H, Whitaker, M. M, & M. C, j 
Des on Ta. 


c. | Detroit, net & Western R, R 


Ch w¢ & West Michigan Ry.) 
Detroit & Mackinac KR. 
4-816 g. 283 ~ "20 lo. 776 ¢. 
J. D. Hawks, Pres. & Gen. Man. Detroit, Mich. 
&. M.Crocker, V.P. & Pur. Agt. Detroit, Mich. 
H. T. Thomas, M.M.&@M.C.B.E. Tawas, Mich, 
Det., Gr. H. & Mil. Ry. (See Chi. & Gr. Trunk.) 
Det., Lansing & No’n and Saginaw Valley & St. 
Louis Rys. ¢ ee ey W.MichiganRy.) 
Dominion Atlantic Ry, +89 2 ee 23 10, 437 c. 
w. Gen. Man 


. Campbel a. NS. 

P. Gifkins, Gen. Supt. & P 
* Aeeivitie, . 3. 
W. Youuts, BW. ccce-tactuins Kentville, N. 8 


R. H. Grierson, Car For.. 
Duluth, Red Wing & Southern R.R 
4—814, 28 m, 3 lo, 45 ¢. 

L. F, Hubbard, G. M. & Pur. Agt. 
Red Wing, Minn. 
H. D. McKay, M. M........ Red Wing, sian. 
J. Lyons, M. C. B.... ..... Red Wing, Minn 
Duluth & — Range R. R. 
84 g. 154 m. 52 |. 2,326 c. 
J. Ln eisuteien Gen. Man, & Pur. Agt., 
Duluth, Minn. 
H. 8. Bryan, M. M. & M. C. B. 
Two Harbors. Minn, 
Duluth, Miss’be & North’n.4-8ig. 127.4m.26lo, 2,090c. 
W. J. Olcott, lst Vice-Pres ..Duluth, Minn, 
8S. R, Payne, Pur. yg eis: Duiutn, Minn. 
Wm. Smith, M. M...... .. .... Duiuth, Minn. 
Duluth, Mistesteet © River & Northern R. R. 
4-8% vg. m. 7 lo. 230 cars 
J. F. Killo Fi Ps. G.M. & Pur Agt.. 
rte River, Minn, 
D. McLean, M. M. & aS 
con "River, Minn. 


Duluth, South Shore & Atlantic As 
4-846 gz. 590, 


pmentriile, N.S. 


Duluth, Superior & Western Ry. 
g. 123 m. 6 lo. 71 cars. 
Wm. Fei La teh, Gen. Mon. bamatette: Mich, 
1”, Agt....Marquette, Mich. 
G. F. Ward, A. Md O.B., Cloquette,Minn. 
Duluth & Winnipeg KR. 


Dunkirk, 


(N, ¥. Nae boy 5 A rd i cme) 
Edgar Van Gen. Supt. Denkirk. N.Y 
Allen Bourn, Pur, Agt........New York, N.Y. 






E 
Eagles Mere R, R. Co. 3g. 8m. 3 lo. 26 cars 
©. W. Woddrop, Pres, Tumhactille, Pa 








B. H. Welch, Gen. Man.... Hughesville, ie. 
eeeee- H 
iets Spartce Wa, Repke Be 


East Alabama 
5-9 g. eet et 


Chas. P. bal, @. G@.M....+...... Cartersville, Ga* 
B. Cowden 


a * 
Pa mes Stig M. M&M. -C.B.Codartown, Ga. 
East irosd Top R.R. & Coal Co.3 g. 45 m. 8 10.323 ¢, 
A. W. Greenwood, Gen. Supt. &@ M. M, 


Pa, 

Eastern Kentucky R g. 36 m. 4 lo. 40 c, 
H. W. Bates, j Mand Pur. Greenup, Ky. 

A. W. Crawford, M. M..... ...... Grayson, Ky. 


Eastern Ry. Co. of Minnesota: 
(See Great Northern Ry.) 
East Tenn. & Western North Var. R. K. 
3 g. 34m. 3 lo. 112 cars. 
Cc. H. Minne, Gen. Supt..... Cranberry, N. OC. 
W. Hahn, Pur. Agt...........Cranbverry, N.C, 
M. W. Lindamood. M. M..Johnson City,Tenn. 
East Tennessee. Virwinia eon Ry. (SeeSo. RyCo, 
Elgin, Joliet & Eastern K 
4-814 g. 176 m. 3 lo. 2,000 cars. 
S H. —— Pur — evovédehabes Joliet, Th 
R. A. Dugan, Pur. Agt........... Chicago, 
John Horrigan, M. LL..." ee 
E. T. Cariton, M. C, B.... ......-....Joliet, I, 
Elgin & Havelock Ry. 4-8ig g. 27 m. 2 le. 12 c. 
! D ) Calpe Man.é& P. Agt. 8t.Stephen, N.B, 
. G.8.&é P.A.Petitcodiac, 3 - 
Ww. W. Killam. M.¢M. aS. Petitcodiac, N 
Elmira. Cortland & Seckorn R. BR. Co. 
mas 496 &- 140 m. 23 lo. 232 c. (See L.V.R.R.) 


ms * 
Ts 2,061 m. 672 10. 686 pass. c. 28,893 frt. c. 
. B. Tho: omas, Pres ..New York, N. 
A. E. Miteneil. Supt. M. P.: .-New York, a 
E: B. Seat. Pur. Mab. és New York, N. 
Erie R. R. Di 
Cc. R. Fitch, “Gen. Supt. ...New York,N. 
H.F.B aldwin,Eng. . of ‘W.JerseyCity,N J 
East Div.: M.W. Maguire, SuptJersey City,N.J. 
H. A. Chi lds, M. M.. -ecee. Jersey City, N. J. 
Del. Div.: he L, Derr, Supt...P Y 
J. Hainen,M.M.......... ‘Port Jervis, N. Y. 
<7 eye: J af tra eee . E yk 


Buff. & y : 8. W. Div. 
©. A, Brame, Baph. oc. cés seeks . 
J. H, Moore, M.M..... guauaback — = : 
Robert Gunn. For. C. BD sexes 
Roch. Div.: G.A.Thompson, Supt. Poco ate t Y. 
Frank Ney. M. M.... _ Rochentas, = 
W'n Div.: EG — Supt.Hornelisville, N 
C. P, Weiss, M. M.... + aera * 
Tioga Div.: EK. &, Loomis, Supt... Elmira, N 
Braaford Div.: O. V. Merrick, S...Bradford, Pa. 
C. P, Weiss, M. M...... .-ss0s Bradford, P 
N. Y. & Greenwood L.Ry. 
g. 51m. 1 lo, 23 pase. c. 20 frt. c. 
ah Pendell, Supt...... . Jersey City, N.J. 
. J. Div. 4-8h6 g 


. bat 


N. K.R. of bed nad 5 
T. ot. Pendell, Supt inal aad S Seay City, N. 

N. Y.. Pa. & vu, Div. 

41g ht 599 m, 247 lo. 141 pass. c. 9,442 frt. c. 


J. C. Moorhead,Gen, Supt..... “Cleveland, oO, 
W. Lavery, Asst. Supt. M.P. {Cievelena, ©. 
lst & 3a Div.o L Belnap, Supt... Meadville, Pa, 


George Donahue, M te ee eadville, Pa. 
3d & 4th Divs.: C. A. Allen, rode - Galion, O. 
sass ne Ball, M. M... aaa “sca ie sia Galion, , 

o’gDiv.: naidson cman \ 

Willard Kells, M. M .....,....Cleveland, O, 


ot ee 4-84 g. 74m. 51. 54¢, 
J. Ross, Gen Man. & P. A.. i Ont. 
4 Stamelen M. M 
Erie & Pittsburgh R. R. See Penna. Co, 
Erie& Wyoming ValleyR.R. 4-8162.78. dm. 39lo. 1,286c. 
oo. B.8mith,Pres.,Supt.@ P.A,Dunmors, Pa, 
a I, Daweo, MBF se. cussenks Dunmore, Pa, 
B. D. King, M. OC. B... ........ Dunmore, Pa, 
Eureka & Palisade R. R. 3g. 84 m.5 io. 120 cars. 
ag ny ams “rate em my 
ote 4-84 g. 1836 m. 2 Io. & cars, 
Gee. West, Gen. Man.....Kureka Springs,Ark, 
. H. Smith, Pur. Agt..........8t. Louis, Mo. 
5 B. Obenshain, M. M...Bureka Springs, Ark, 
Evansv. & Terre Haute and Evansville & Iindianap- 
olis R’s. 4-8log 317 m, 5510. 4.208 2. 
H. C. Barlow,P. & Gen. Man Kvansville, 
A. L. Sanger, P. he ince nell nsville, Ind, 
Jonn ‘Torrence, 8S. = P.& R. Ppt ob ow 


Fall Brook Ry. 2% g. 257 m. 84 lo. 3,000 c. 
Fall Brook, Syracuse. Geneva & Corning; Pine 
Creek; Geneva é Lyons. 


C. 
Farmville & Powhatan R. R. 3 z. ‘93 m. 5 lo. 148 c. 
Jas. R. Werth, Gen. Man. .... eso Ln 
Ww. B. Strother, Pur. Agt.. ..- Chester, Va. 
C. K. Bowles, M. M, & M.C. ie’, . Chester, Va, 
Ferrocarril Interoceanico, «» 055 m., 64 1., 1,004 c, 
G. M. Stewart, Gen. Man. & Pur. Agt. 
E. V.Sedg wick, Loco.¢ Car Supt.Puev: 
~ ze H. Sh MMO, See i 
erman, ty of Me 
M. Ruth, M. C. B...City of Mexico, Mex. 
Findlay. Fort Wayne & Western Ry 
4-8 g. 80 ms 5 lo, 88 cars. 
C. M. Bissell Gen. Man & Pur ne 


Finalay, Ohio 
Jos. A. Hausgan, M. M.. eeeees Findlay, Ohio, 
atin eae 


weeeee . -. Boston, 


Ji Medway, Supt M. Dia tens out (Homan, Mase, 
2 Ww. i j 
pA ale on a 


7 aes : 
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T. J. = M....Saginaw, &. 8., Mich. 
4-844 g 


Florida Midland K . 45 m, 2 Io, 6 cars. 
H.8. Chubb, "Ree S Sy Bits FS EAR Kissimmee, Fla 
. Booth, Supt. & P. A .Kissiminee, Fla. 


J. 
Florida Central & Peulaaniar R. 4 
4-9 g. 940.77 m. 71 lo. 2.022 cars 
D.E. Maxwell. G.M.& Pur. A.Jacksonv'le, Fla 
E. Burton, M, M........ .... Fernandina, Fla. 
. J. Bossinger, M. C. B....-. Fernandina, Fla, 
Florida East Coast Ry. 4-9 g. 401 m. 27 lo. 157 c. 
J.D. , on Pur. Agt..... New York, N. Y. 
Geo. A. Miller, M. M......St Augustine, Fla. 
P. F. Starr, M. C. B...... "St. Augustine, Fla. 
Florida Southern Ry. on —— System). 
Fonda, Johnst’n & Gloversville R 
4-84 zg. 32 m.9 yy 198 
R.T. McKeever. @. S.&Pur Agt.Gloversville.N. Y. 
Ft. Worth & Denver City Ky. 
4-814 g. 469 m. 321. 1.018 cars. 
Morgan Jones, V.-P.@G.M.Fort Worth, Tex. 
J.V. Goode, G.S.&Pur. Agt Ft. Worth, Tex, 
Geo. K. Jackson...... M, M. Ft. Worth, Tex, 
Fort Worth & Rio Grande Ry. 4-8% g.14/ m.91.109¢ 
pe Hornby,Pres.,G S.é@P.A,Fort Worth, Tex. 
B. G. Plummer, M. "M.@M.C.B.Ft. Worth, lex 
Frankfort & Cincinnati Ry. 
4-846 g. 40 m. 4 lo. 34 cars. 
Geo. B. Harper, Rec., G. S. & P. A., 
Frankfort, Ky. 
T. M. Horton, M. M.......... Frankfort, Ky. 
John Quinley, M. 6 BOM Frankfort, Ky. 
Franklin Oy Megantic R. R. 2¢. 25 m. 2 lo. 45. 
V B. Mead, Pres & Gen. Man. Boston, Mass 
is H. Stubbs, Pur. Agt ...... Strong. Maca 
- Heath. M. M. & M,C. B....Salem. Me, 
mininnd: Elkhorn & Mo. Val.R.R. (See Sioue, @ Pac.) 
Fulton County N. G. Ry. o g. 61 m. 5 lo. 190 cars 
8. H. Mallory, Pres. &: Gen, Man.Chariton, Ia, 
A. C. Atherton G. S8,, P.A., M.M & M.C.B.. 
e Lewistown, II. 


Gal., Harrisburg & San Antonio Ry. 
Galveston, La Porte & Houston Ry.- 
4-814 g. 61 m. 71. 202 c. 
J. Waldo, Pres. & Gen. Man..Houston, Tex. 
T. W. House, M. T, Jones, Receivers, 
Houston, Tex. 
H. J. Simmons, G. Supt. & Pur. Aqt., 
Hoaston, Tex, 
S. R. Tuggle, Supt.M.P. ox. Houston, Tex. 
George's Creek & Cumberland R. R. 
4-9 g. 33 m. 10 lo. 2 106 cars. 
J. A. Millholland, Pres., G. M. & P. A 
Cumberland, Md. 
Thos. McCann, M. M.@M.C.B.Cumberland.Md. 


(See So. Pac. 


Georgia R. R 4-9 g. 303 m. 53 lo. 972 cars. 
Thos. K. Scott, G.M. & P. A..... Augusta, Ga 
John 8. Cook, M. M.........0e0005. Augusta, Ga 
E. 8. Scheetz. M. C. B .. Augusta, Ga. 


Georgia & Alabama Ry. 
4-3 . 450 m, 35 10, 1,310 cars. 
Cecil Gat ett, V.P.G. M. & P. Agt. 
Americus, Ga, 
F. H. McGee, M. M........... Americus, Ga, 
J. E. Cameron, M. C. B....... Americus, Ga, 
Georgia,Midland Ry. (See Southern Ry.) 
Georgia Southern & Florida Ry. Co. 
4-8% zg. 285 m. 29 io. 967 cars. 
J. Lane, en. Supt. & Pur. Agt...Ma-on, Ga. 
L. B. Rhodes, For. Loco. Rep.. ‘’Macon, Ga, 
J. EK. Oapps. For. Car Rep....... Macon, Ga. 
Grafton & Upton R. KR. 4-842. 164 m.3 lo. 6c. 
E. P. Usher. Gen. M. &P.A...Grafton, Mass, 
J.H. Hamilton, M. M........ Milford, Mass. 
Grand Rapias & Indiana Ry. 
4-9 g.581 m. 73lo, 3,229 c. 
q, A, P. Hughart. G. M..Grand Rapids, Mich 
W. RK. Shelby, V.-P.&P. a.Grand Rapids, Mich, 
J. E. Keegan, M. M...... Grana Rapids. Mich. 
Grand Tower & Carbondale. (See Chicago & Tea, 
Grand ‘Trunk Ry. 4-8 g.3.5!2 m.795 lo. 23.486 c. 
Chas. M. Hays, Pres. & G. M. Montreal, Can, 
Aacipe Butze, Gen. Pur. 4gt..Montreal, Can. 


Morse, Supt. M.P.... .Montreal, Cav, 


Robt. Patterson, Mech.Supt.Ft.Gratiot, Mich, 
Wm. McWood, Supt. Car Dept. “Montreal, Can, 
we Aird, 4. M. 8. Lo. Works, Montreal, Can. 
J.D . Barnett, A.M.S.Lo.Wks.Stratford,Ont, 


J.W.Harkom. A.M 8S. E. Dir. Montrea',Can. 


W. D. Robb, A. M.S. M. Div..Toronto, Ont, 
Great Northern Ry. line: 

Great Northern Ry. Co.; Yontans Central Ry. 
Co.; Willmar & — Falls Ry. Co; Duluth, 
Watertown & Pac. Ry. Co.;: P«cific Coast lines, 

Eastern Ry. of Minn. 
4-8 g. 4,482 m, 429 lo. 332 pass. & 14.709 frt. cars, 
Jas. N. Hill, V.-P. & G. M. E. Ry. of M. 
Duluth, Minn, 
J. W. Blabon, Pur. Apts G. N. Ry., M. C. 
. F. Ry. .. We. & P. Ry., P. C. 
Ry. r} Gonpeipe .. St. Paul, Mino. 


" . Bt. Paul, Mion, 
Green Bay & Western R. R 
4-84 g 250 m. 23 lo, 464 cars 
J. A. Jordan, V.P.G. M.& P.A.Green Bay, Wis. 
Py Perr Green Bay, Wis. 
Greenfield & Northern, R. R, 
(See Kansas City, Fort Scott & Memphis R, R.) 
Green Pond, Walterboro & Branchville Ry. 
(See Plant System.) 
Green Ridge R. of Maryland. 
3g. 26 m, 2 lo. 22 cars, 
F, Mertens. Pres. @ P. A .Cumberland Md. 
Greenwich & Jobnsonvil: yf -—< %.15.15m .2lo, 5¢, 
J. H.Thomps n.@. M..G.8.@P. AGr’nwich.N. ¥ 
Henry Kimtali, M. in ..-Greenwich, N. Y. 
Gulf, Bosnmens 5 & pooner City Ry. Co, 


-8 65 m, 5 |, 265¢ 
John H. K 8 A P. & Gen. “Man., 


W. W.Willson. Asst. Gen. Man. & 
Frank Pomere® ge M« 


ah a 


Tex, 








saat | 


Gulf & Chieago R. R. 


Cc. L. pode as ag 7 Man.P. A,*# M,M.Rivley. Miss. 


Jno, Reed, M. M. 
Gulf, Col. *& Sante Fe iy, 


@ M.C. B.. .Ripley. Miss 
(See A., T. & S. F Ry.) 


Gulf, W’n Texas & Pac. Ry. (See Southern Pacific.) 


Hannibal & St, Jo. R. R. 4-846g.295m, 66 19. 1,828. 


Housatonic R. R. 
Hcu ton&Tex,.Cen.Ry, 4-Sheg. 


ae 


See C., B. 7 = 
YN. Hadi R 


R) 
510 m,113 lo, 2 side. 


he 
G. A. Quinlan. VP. eo Man Houston. aaa 


ye Howes, Pur. A 


. BR. Tuggle. Supt. 47 ee & Mt 


C. H, Burns, M. M 


euler York, N. Y 
.. Houston, Tex. 
.. « Houston. Tex. 


James McGee, a sng Bic .. Houston, Tex. 


Houston, - & W.Tex. R 
4-816 g, 192 = 18 lo, 
N, 8. Meldrum, Gen. Man. 


A.S, Grant, M.M & M.C. 
Humeston & Shenandoah Ry. 


450 cars. .« 

& Pur. Agt. 
Houston, Tex. 

B.... Houston, Tex. 


4-844 zg, 118 m. 17 lo. 80 cars 


E.C. Murphy, G. M., Rec 
G. Knapp. M, uM. & M.C. B 


& P. Agt., 
Clarinda. la. 
. Shenandoah, Ia. 


Huntingdon 4 Br, Top Mt, R. R. '& Coal Co 
4-9 g. 63 m, 24 io, 2,688 c. 


Carl M. Gage, Gen. Man. 
Wm. W Nopie. Fur. Agt.. 


...Huntinedon, Pa. 
..Philadeipma, Pa. 


C. 8 Yoho, M. M. .....sseuaeseee Saxton, Pa 


Hutchinson & Southern Ry. - 4-8 


L. E. Walker. Rec ..... 


as we Neco ‘Kan. 


W. A. Bradford, Jr.. G M. Hutebinson, Kan. 
John A. S. Graves, Pur.A.Hutchinson, Kan. 


Frank Ferrell, M. M.... 
Sam’l Wright, M. C. B.. 


.. Hutchinson, Kan. 
-Hutchinson, Kan. 


I 
cee Ceutral R.R. 4-8h6g. 3 129 m,652 lo, 21,898c. 
. W. Sullivan, Gen. Supt ..... Chicago, il. 


C: A. Beck, Pur. Agt.. 


..-Chicago, Ill 


Wm. Renshaw. Supt. of Mach.. .Chicago. Ill 
F.W.Brazier, Asst. Supt. Mach. “Teen lll, 


(1) Northern Lines: 


J.C Hartigan, Asst. G. Supt . 


.. Chicago, Ill. 


Chic. Diy : H. Baker. Suné...... ni ..Chieago, Th. 

J. W. Luttrell, | | Burnside, I11. 
St. Louis Div.: 

H, McCourt, Supt...c... . Centralia, Til. 

J. W. Stokes, M. M....... E. St. Louis, Ill. 

ai Div.: J. W. Higgins, Supt.La Salle. lll. 

Bannerman, , SS See »Clinton, Lil 
Springtleit Div.: 

D. 8. Bailey. ‘Supt SIE OLE Pe Clinton, Ti 

J. H. Bannerman, M. Mo. 0s Clinton, Ml. 

Freeport Div.: 

H, R. Dill, NR chau ates Freeport, Il). 

B.0. Dana MM... ....cccocc Freeport, Ll. 
ms x Div.: 

. B. Harriman, Supt,. . :Dubugue, Ia. 

r Wee RORORy Bhs Bes «un ccesndcins ” Waterioo, Ta 


Cherokee Div.: C. K, Dixon, 
TT. We. Place, M. M.. 
So. Lines: 


Supt..Cherokee. Ta, 


«eas «3-. Waterloo, la. 


(2) M., Gilleas, Asst. G. S. Southern Lines 


Miss. Div.: 
Wm. Hassman, M. M. 
La. Div: O. M. Dunn. Supt.. 

w.B Baldwin, VY. M.. 
Memptis Div.: J. B. Kemp, 
J. J. O'Rourke, M. M - 


W. 8. King, Supt.. 


Memphis, Tenn, 
. Jackson, Tenn 
. Water Valley, Miss, 

.New Orleans, La. 
_McCompb City. Miss. 

Supt.Memphis.Tenno, 

achqe Memphis. Tenn, 


Indiana & Il'inois Southern R,R. 4-9g,91m.7 1, 112c. 
P. H. Blue, Gen. Man............ Sullivan, Ind. 


c. P, Walker, Pur. he. 
M. K. Hotchkiss, M. M 
Indiana. —— & Iowa R.R. 
4-814 g, 152 m, 251. 
T. P.Shonts, Gen, Man 





.... Sullivan, ‘Ind. 
«sees. Palestine. Il! 


245 c. 


@ Pur. Agt.Chicago, 11) 


Peter Maher, M. M. & M.C.B..Kankakee, - 


Indianapolis & St. Louis R, R, 
{ndianapolis& Viocennes R R. 


(See C., C.C &St 
(See Penn, Co. 


Indiana, Decatur & Western Ry. 
4-3 g. 153 m, 18 lo, 762 c 


R. B. F. Pierce. Gen. Ma 


George R. Balch, Pur. Agt.. 


J. W.Connaty. Act. M. M 
Intercolonial Ry. of Canada, 
g. 1.150 m, 204 


David Pottinger. Gen. Man.. 


>}! Oooke, Pur. Agt . 


n..India apolis, Ind 
-Cincinnati, O 
. Indianapolis Ind. 


lo, 6,842 c. 
..Moncton, N. 
"Moncton. ‘N. 


eo 


F. Brown, Mech. Supt. .Moncton, ys B. 

Grant Hall, Gen: Loco. Fore... Moncton, N -B, 

White, Gen. Car Foreman,,Monctun, N. B 
toidiuctieal & Great Northern Ry. 


4-814 g, 825 m. 99 lo. 
Leroy Trice. Gen Supt.. 
A. Gould, Pur. Agt..... 


1,853 cars. 
PAS? Palestine. Tex. 
uis, Mo. 


ee seene 


St. Lo 
F. Hufsmith, Su pt MP.&RS. Palestine, Tes, 


Iowa Central Ry. 
Col. L. M, Martiv, G. M.. 
8. M. Rogers, Pur. pers 
B. Reiley. M Ae enter 

Iron Ry. 4-2 g, 
C. %. Clarke. Gen. Man,, 
B, S. J. Garvey, Pur. A 


G, A. Meyers, M. M ....... 


B Martin, ¥%.C. B 


4-8 g, 498 m. 60 lo, 1,853 cars, 


..Marshalitow n, Ia, 
"7Marshalltown, fa. 
.-. Marshalltown. Ta. 


20 m, 4 lo, 214 ears, 


seve cece Lronton, OU 
dot «. 


caged a eaeatam, oO. 
Oe: cae. 


ce eal 9 Sita Freon, 0 


Irondale, Bancroft & Ottawa Ry. 
4-84 g, 45 m, 3 lo, 35 cai 
Chas, J. Pusey, Gen’ Man, @ Pur. ur. Age. 
Ont. 


Jos. Webb, M. M....... Si0ths- Irondale, Ont, 
Ironton R, R, a &. 12 m. 2 lo. 
W. Andrews, Gen. Man . Heptown, Pa. 


D. W. McFetridge, Pur. 


8. R. Thomas, M, M....... 
3 5 

e & St. Lonis Rv. 
4 4 m.8 lo. 198 


kendcauqua, Pa, 
Pa, 













Edwin M. Stanton, ‘P. Agt..Jacksonville, Ill. 
John Foulk, M.M.&M.C. B.Jacksonville, th 
Jacksonville, Tampa & Key West ~ 
J oe Darke hg i ag Jacksonville, 
a urkee, ver.Jackson Fila, 
B. Coffin. G. S & P. A.Jacksonville, Fla, 
ai E. Tubbs. M.M Palatka, Fila. 
Jamestown . Lake Frie Ry. Co. 
~8l6 g. 30 m. 41, 8 cars. 
o. R. Vanktren @. M.&P.A,Jamestown,N.Y 
F, H. McFail, M. M. & M.C. R., -¥ 
wn, N. 


Jamesto *, 
Jeffersonv., Mad. & Ind. R\B, (P..C..C. & St. L. Ru. 


K 
Kanawha & Michigan Ry. ..4-9 eX ros m. 151. 600 c.) 
(See Ohio Central lines.) 
Kansas City, St, Joseph & Counvil Bluffs. 
4-8) g. 308 m, 44 lo. 1,038 c, RR 


( B.& Q. 
Kansas City, a & page = Ry. Fipnie Line.) 
4-846 g. 112 m. 12} yr 314.c. 





B. 8, Josselyn, G. M. @ P. A......Clinton, Mo. 
C. A. Burdick, M. M............Clinton, Mo, 
Ss. F. Gentry, M, Ce iieds ee Clinton, Mo, 


Kansas City, Kort Scott & Memphis, Kansas City. 
Clinton be Springfield and Current River Rys. 
4-Sle g. 953 m. 1701. 7,630 ¢ 

Edward S. Wasnbues, Pres. @ G. M. 
Kansas City, Mo, 
- P Jacques, Pur. Agt....Kansas City, Mo. 
W. A. Nettleton, S. M. P&M. »Kansas City, Mo. 
A. N. Monteer, M.C B...... ?_Springtield, es 
Jas. Bissett, M. M Spri ringfield, 
Kansas City Memphis & Birmingham R. R. 
4 84 ¢. 276 m. 41 lo. 1.798 c. 
Edward 8S. Washburn, hie & Gen. Man.. 
Kansas City, Mo. 
H. P. Jacques. Pur. Agt....Kansas City, Mo. 
W. A. Nettleton, Supt. M. P.& M. 
Kansas Citv, Mo. 
%. H. Bolen OB 00025. <- Memphis, Tenn. 
Kansas city, Ly § sages & Guif R. R. 
t. 8% in. g. 672 m. 59 Jo 2,239 cars. 
Robert Gillham, Gen Man.. Kansas City, Mo, 
Ira C. Hubbell, Pur. Agt....Kansas City, Mo 
F. Mertsheimer, Supt. 4M. P. PEE. Kansas City 
David Patterson, M. M. & M. 
ap nmberst Kan. 


Kansas City. Shreveport & Gulf 
(see Kansas City, Pittsburgh & Gulf R. R.) 
Kansas City, Watkins & Gulf Ry 
4-814 g. 116m. 9to. 186 cars. 
B. Watkins, Pres. . Lake Charles, La. 
Tes, Saunders, Gen. Man..Lake Charles, Ia. 


J.C.Ramsey.M.M... ....... Lake Charles, La. 
Kansas —- Ry. 
4-Slée., 105 m., 11lo., 3h. 2 


A. To, WG BD is ones vate Wichita, Kan. 
W. P. Homan, G. M. @ P, A..Wichita, Kan. 
C A. DeHaven, M.M @&M.C, B. Wichita,Kan. 
Kent Northern Ry. 4-844g 45 m. 4 lo. Jl cars. 
. Brown, Gen. Man ...._ Richibucto, N. B. 
T, Murray. Supt. & M. C. B.Richibucto, N. * 
. Animaux, M. M...... «--- Richibucto, N. B 
Kentucxy & Indiana Bridge Co. 
4-814 g. 15 m. 5 lo. 14 cars, 


John MacLeo. Rec.........+-: ‘Louisville, Ky. 
BP. W, Tracy, Re0...6 ccc essex Springfield, Ill. 
S. M. Felton, Rec........ «0+: Cine pnati, 0 
K. MacLeod, Pur. Agl........ Louisville, Ky. 


J. Newhouse, A1.M.. las ot Louisville, Ky. 
Kentucky & South Atlantic Ry. 
r (See Chesapeake & Ohio —¥" & ) 
Kentueky Central Ry. (Operated by L.& N. BR 
a ae: & Western R. R. 4-8i¢g. 148 m. 171. Ons e c. 
. C. Goodrich, G. M.......+++++.. Keokuk, Ta 
R D. Lewis, Pur. —_ ..- Keokuk, Ia. 
W. Augustus. Supt achy.... Care eu Keokuk, Ia, 
Kickapoo va &N see Ry. Co. 
-8% g. 38 m. 2 lo, 21 cars, 
A. Wadheme, Ree........Milwaukee, Wis. 
Wy. H. Thomson..@. M. @ P.A. Wauzeka, Wis. 
J. W. Chase, M.M........ . .Wauzeka, Wis 
Kings ¢ Co. Elevated Ry. 4-8 g. 8% m. 44 Be oo 
W. T. Goundie, Gen. Man., & Pur. f 


W. T. Thompson. M, M........ Brooklyn, N 
W. S. Sutton. M. C. B 

Kingston 2 & Pembroke R {Sh g.123 m. 11 lo. 3° ‘or e. 
= 


. Folger, Gen. ......Kingston,Ont, 

F, A. Folger, Jr. Ge S. & P.A. L Sian Ona 
F. W. Clark. M. iu. aga sss Kingston, Ont. 
Nisbett, M. C. B........... Kingston, Ont. 


Knoxciile & Augusta R. we 4-84 g. 16m 2 lo, 28cars. 
W _P.Hocd,Gen. Supt.& P.A Knoxville, Tenn, 
John L. Bradford, -. M . Knoxville, Tenn. 
Ww. C. Bruce, M. C. B........ “Maryville, Tenn, 

Knoxville, Cumberland Gap & Louisville R. R. 

mt. g. 81.80 m. 12 lo, 450 cars. 
H. Green, Gen Su Washirgton, D.C 
Ww. H. Thomas, a P. —— aM, D.C, 
H. Clark, M. O. Biviccessecs Knox enn, 


L 


Lake arp & Moriah Ky. 

-16m.910 326 cars. 
A. Rntowss, Gi. M, & 4 4: Fonenkeowes NY. 
. Port Henry, N. Y. 


-.veeee-Port Henry, N. Y. 
Lake Erie, Alliance & So’n Ry. 
(S-e Alliance & Northern R. R. 
Lake Erie & Detroit Kiver 
4-814 g. 108 m. 8 lo. 218¢. 

E. C. Walker, F aap Dir.... Walkerville, bly 

Alex. Leslie, Pur, Pak ..... Walkerville, Ont. 

8. Austin, Mech. Set. oe. Walkerville, On, 
Lake Erie & ane Rg. R - and Ft ity bap Bod 
1 @. 
pois, 
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.....Cleveland, O. 
A “8 +++ -Oleveland, o 





pede st 


; Cleveland, O 


Dow, M. eS 
Frank. | iv.:Philip Alien, Supt. Youngstown. Vv, 


Toledo Div,: J. K. Russell, Supt .Cleveland, = 
J. O. Bradeen. M M..... ...... Norwalk. UO. 
J. R. Reniff, M. C. B........ . ..Norwalk, O. 
Mich. Divs.: A. H. Smith, Supt....., Toledo, O. 


F, O. Bray, M. C, B... 

Det. Brs,: H. A. Worcester, “Sunt. Detroit. Mic 
Lansing, Ypsilanti & Ft, Wayne Branches: 

ynolds, Supt -Hillsdale, 

ve Div.: : A. B. Newell, Supt. ..Chicago, ll. 

. L, Gilmore, - M ae ind. 

Fildes. M. CB Haglewood, Il. 

Lakeside & Marblehead K.R.Co. 4-8ke 10m.21, a 
C, E. Gowen,G M. @& P.A..... eee 3 

W. M. Harsn, Gt Bie car chal eveland. Oo. 

Lancaster, Oxford & Southern R.R. Pr a 2 1.24, 

A. M. Nevin, Gen. Man. & P. A. Oxford, Pa. 

Laban serine = R, 4-8¢g. 58 m. 4 lo, 18 cars, 

£. Sweet, Rec........... +eeeesBenvington, Vt, 


eeeet theese 


kK, D. peng Supt.d@ Pur, Agt. Benningt« n, Vt. 

Lehigh & tiud:on River Ry. .90m,2210.753 c. 
Grionell Burt, Gen. Man...... Warwick, 4 aS 
E. M. Reynolds, Pur. “Agi. ‘Warwick, N 


Lehigh & Lackawanna R.R. See Cent.R.R.of N. bs 
Lehigh & New Evgland R. R. 
4-8lég. 77 m. 3 lo. 23 ca 
Wm. ; Turner, G. M...... Philadelphia, Pa. 
Wm, J. Young, @.S., P. at. S A 
Argyle, Pa, 


Lebiah Valley R.R 4-8k¢g. 1, ism 744 lo, 06,965c. 

H. Wilbur, Gen. Supt. So. Bethlehem, Pa. 

Sami Higgins. Supt. 'P.So. Bethlehem, Pa. 
John 8, Lentz, Asst, Sunt. M. P., 

So. Bethlehem, Pa. 


John I. Kinsey, Supt. Macay....EKaston, Pa. 
W. ©, Alderson. ae rap hiladelphia, Pa. 
Philip Wallis, M@. M...... ....80. Kaston, Pa. 
Fred. Roth, M. Mn liar ahaa anal Delano, Pa, 
H.D. Taylor, M. M. 


eee eee eeeseeee 


. M 
John Campbéui, M.M.2M.CB. Buffalo, N.Y. 
Geo F. Richards, Asst. M.M. Cortland,N. Y 
Lexington & Eastern Ry. Co. 
4-9 g. 94 m. 8 lo. 373 cars. 


J. R. Barr, Gen. Man....... . Lexington, Ky. 
Po. Agt. ‘Lexington, Ky. 

R. McCuen, Gen, For.... Lexington, Ky. 

cansian Valley R. R. 4-9g. 11 m, 31>. 19 cars. 
Thos, A. Mellon, Gen. Man..... Ligonier, Pa. 

Geo. Senft. S. P, A, &@ M.C.B,,...Ligonier.Pa, 
Sam’l L. French, M. M......... Pow ye Pa. 
Little Miami Ry. (See P., C, & 3. L. 
Little Rock & Fort Smith. (See M Mo, Pac. 
Lit. Ro k & Memphis R.R. 4 SMe, } 135m. 16lo .330c. 
R. Kink, G@. M.@& P.A..... Little Rock, Ark. 

C. Robken, M. M.. .......... Argenta, Ark, 
A.Waldo, M.C. B..... Cktcctient Argenta, Ark. 
Little Saw MillRun KR. R 4-8% & 3 m. 3 lo. 178¢c. 
C. Schoeneman.G. os r. A.Pittsburgh, Pa. 

7. Richards, M. M. agsies © othe Banksvilie, Pa, 

as, Kagton, M. C. .Banksville, Pa, 

Litchdetd. Carroliton & Weridrnny. -Co. 
4-8% g. 57.8 m. 31 cars. 

a Dickson. Receiver...... -. St. Lous, Mo, 

. W. Geer, Gen. Supt.........Carlinville, Ill, 


a L. Greer, M.M ..Carrolliton, Ill, 
Live Oak & Guif Ry. 4-92, 20m. 1 pe 3 cars, 
Chas, W. White, 7.-P.G. M.&P.A Citra, Fla, 
Long Island R. R. 4 84g. 578.89 m. 148 lo. 1 9725 c. 
Wm. H. Baldwin, Jr., Pete 

Long island City, * ¥ 

tom Island Ci 
ce, Jr... nN. ¥ 


.& EB. Morris Par 
Los Angeies Terminal Ry, 
-84% « 51 m. 8 lo. 196 cars. 
S. B. Hynes . M. & P, A.Los Angeles, Cal 
= R.Shanks, M.M.é& M. 0.B. Los Angeles, Cal, 
Louisiana Southern Ry. Co. 


i 46 m. 5 lo, 54 cars. 
P. Campbell, Gen. Man. & Pur. Agt. 
pew Orleans, La. 
J.T. Brumbach, M. M. & M. 
Louisville & Nashville R, R. 
4 


E. F Rete s 


eo Orleans, La. 


9 g. 3,171 m, 544 In. 20,761 cars. 
J. G. Metcaife, Gen. Man... 




















E ..+, E, Louisville, Ky. 
-+.+ee.. Covington, Ky. 
Supt.. ‘Louisville, Ky. 







Rs,: 
- --Montgomery, Ale. Ala. 


wee eates ereeeee 


Pensacola 

be O: Seitmarehs Supt....x....Pemsseota, Fie. 

U. F. mor og wae . .eeeee. Pensacola, Fla 

poner See 
.- Memphis, Tenn. 


Howell, Ind. 
















Princeton, “tnd. 


G. W. Brifrets. P deMeM Coryaon, ind: 
'e RP on, In 

a Nee Albany & Ch “3 

( icago, India is & isville Ry.) 

Louisville. ped Orleans & Tex, Ry (See ile Conte) 

Louisville, rer yma f & St. Louis Ry. 


186 m. 18 lo. 768 cars. 
Attilla Cox, Rec... 2.00. cccccses = Loken. Ky. 
A. M. Lermesnen, Gen. Supt.. . Louisville, Ky. 
C. P. Bush, Pur. sein Wade nie Louisville, Ky. 
Mm 
Macon & Birmingham Ry. 4-84g. 97m, 5lo. b 2. 
Julian R. Lane, Gen Man. hetisve 


Maco 
Macon 2S Northern Ry. Co. 4-9 g. 107m. 6 lo, a? = 


he 8 A. Ross. Receiver...... .. Macon, Ga 
H. Porter, Supt ..... a Ga 
W. A. Carey. Fore. Car Dept.. n, Ga 


Macon, Dublin & Savannah, 
4-814 54 m. 2 lo, 47 cars, 
J. T. Wright, “ye MOR cbs +... Macon, Ga, 
P. Hough, Pur. 4Gg6..<..0.scce-esee Macon, Ga, 
D. B. Dann, GS, i mM. tM. C. pn 


m, Ga, 
Maine Central R. 8. 4-8hée. — 157 lo. ! 1317 c. 


Geo. F. Evans, Gen, Man.......Portlana. Me. 
4.8. Bosworth, Pur. Agt...... ‘Portland, Me. 
Amos Pilsbury,. Supt.M.P  .Portland. Me. 
John Ellis, M. M...........005 Waterville, Me. 

C. H. Kenison, or ts, SS .Portland. Me. 
Manhattan Ry. -84 g 36 m. 381 lo. 1.117 ¢. 
m.J. Fransioll a. Pd, .New York, N.Y. 

a "MeNally. Mf yeaa engses New York, NY. 

H. A. Webster, M.C. B .....New York. N.Y. 
Manistee & Luther Ry. 3 as: 60 m. 6 lo. 240 cars, 
R.G Peters, Gen. Man.... .. ke, Mich. 

H. W. Carey, Pur. ym .Eastlake, Mich. 

T. J.Peach, M. M.& M.C. B. “Eastiake Mich, 

' Manistee & North Rast’n R. R.4-8hg. 90 m. 7lo.295e. 
Edward Buckley, Gen. ~ urbe "Manistee, Mich. 
J.M. Peterson, Pur. Agt.... ..Manistee, Mich 
Wm. H. Nuttall, S8.M. Manistee, Mich 

E, N, Weist, «seeeee.-Manistee, Mich 


Maricopa, Phonir & Salt River Valley R. R. 
4-846 gz. 45 m. 3 1. 65e, 

C. C. McNeil, Gen. Supt.......Phosnix, Ariz. 

f. L Kenaall, Pur. Agt....San Francisco. Cal. 


coocces- Ft. Conix, Ariz. 
Marietta & North Georgia R. R 

(See Atlanta, —_——— & Northern Ry.) 

Mase &£ Osees Se Seg 7 lo, 225 cars. 
M. BeDermets, Gen. ..- Ludington, Mich. 
O. Wrege,M.M ........ a Mich. 

d. Johnson, wes, GBs Vas ic 
Mason City & Ft Dodge R.R. 4-8lég. 92 m. 8 1 207¢c, 
O, B. Grant, a & Pur.A,.Fort Dodge, Ia, 
K. H, Maute, M@. M. &M.C.B.Fort Dodge, Ia, 
Massillon & Uleve, Ry. (See Penna Cv.) 
Meadville & Linesviile Ry (See Pitts. Shen. & 


Ry.) 
Memphis & Charleston R.R. rie sae. 39 1.1,049¢e, 
R. B. Pegram, Gen. Supt ...Memphis,Tenn, 
J. P. Minetree, Pur. 4gt.. Washington, D.C. 


- H. Buckalew, M. Me -neees Memphis, Tenn. 
R. T, Hayes, MGB. ack -Memphis, Tenn. 
Mexican Ry. 


“6 Le 321 m, 65 lo. 770 cars. 
Geo, ‘cote, Gen. Man .......... Mexico, Mex. 
Alfred Attwood. foun Supt ..Apizaco, Mex. 

Mexican Central Ry. Co., Limited 

4-84 gz. 1,955 m. 166 lo. 3,053 cars 
A, R, Nickerson, Gen. Man . City 0 of Mexico. 
F. P, MelIntyre, Pur. Agt . . Boston, Mase 
F, a Johnstone. Supt. M.P. EM; City of Mexico. 
J. O’Brien, M. C.B ity of maniee. 
P. O. ‘addres of all 3 in Mexico is E El Paso, 
Mexican International R. 
4-246 g 659 m. ii 1,488 cars. 
L. M. Johnson Gen. a a 
judad Porfirio Diaz, Mex. 
. Hollis, Mat. Agt. Ciudad Porfirio Diaz, Mex. 
W. jonaiees Supt. Mech. Dept. 
Ciudad Porfirio, Diaz, Mex. 

Mexican National R R. 3 g. 1,218 m. 122 Jo. 2,538 ec, 

. Brown, Gen. Mi City of Mexico. 
A. Anderson, Jr.. Pur. rh lg York, N. Y. 


Thos, Milan, S. M. P.@d 0, Tex 
Northern Division: 
;: N. — SPEEA .Laredo, Tex. 
J. Farrell. M M......... oossseees-Lsaredo, Tex, 
San Luis Potosi Div.: 
A. Clarke, Supt..... -.San Luis Potosi, Mex. 


2 San Luis Potosi, Mex. 
. R. Dwinell. Supt...... City of Mexico, Mex. 

W. F. Galbraith, if, ae 9 of Mexico, Mex, 
Mexican Southern Ry. 3 g. 228 m. 17 lo. 312 c. 
- Morcom, Gen. Man.........Puebla, Mex. 

H. E. Walker, M. cpp +eee.-Puebla, Mex. 
Michoacan & panies 


G.8. & P. ree Fi 
W. H. Rice, M. Me : neha 
itacuaro, Michoacan, Mer. 

~ ae Cen. R. rps 10 Sr 461 lo. og oad 4 
i > H. Lellom Sy ce xy Supt Detroit Mion: 


Robt. Miller, Pe Dota. Mich, 
E. D, Bronner, supa: 7 
(1) Lines West of Detroit River: 


hon) 


ed: tat Detrelt, Mich. 


Bos, Teeee & Bay city Bi 6 eo 








Mid. Air Line: Gr. Rap. and So. Hav. Divs.: 
0. F Jordan, Wea cuedl Mich. 
T. J. Hennessey, Div. M. mM. Jackson, Mich. 
West & Joliet ivs.: 
J. H. Snyder, sesseceesea +++Chicago, MM. 
J. G. Riley, M. M.........c.se++.-.Ohieago, Tl. 
‘2) Lines East of Detrott River 
Ba Mich. Mid. Divs. 
active a seesess » St. Thomag, Ont, 
iM. L. n, M. M...........8t. Thomas, Ont. 
Potte Gan. F.C. Dept. --. St. Thomas, Oat, 
nan Georgia & Atlantic 
(See of . Co.) 
Millen & —— + ote 32 m, 4 10. Lb cars, 
Gray, Supt. & P, A......00- Ga. 


ee -+-eeeee Millen, Ga, 
Mineral Range and Hancock & CalumetR. Rs, 
3 2. 48m, 16 1, 468 cars. 


Ww.F. Gen. Man....Marquette, M 
J.C. Shields, Supt ............ Hancock, Mich. 
4 W. Brown, P. A.... 


J. Conoll . a M.... inti uette, Mich. 

Midland Ho. Car Ry. Coast Line.) 
Milwaukee & Northern a, 

mM. Ak, Lg Ry.Co.), 


(See C 
Mi'waukee, Lake Shore & West mpg 
(See Chicago & Northwestern.) 
Tmnenpulty, & St. Louis R. R. Co. 
4-8l¢e. 608.15 m, 72 lo. 2.444 cars. 


L. ¥. Day, Gen. Man. ...» Minneapolis, Minn, 
T ¥ pm = Supt.. Ewen ae Mine. 
8. M. Lohren, Pur. jis, Minn. 


i: inne 

J, Tonge, M. O.B.& M.. Sare tis’ Miva. 
Ry. 

60 m. 103 lo. 


Mississippi River & Bonne Terre Ry. 
g. 51 m, 7 lo. 220 cars. 


J. Bu MBt nnn ese sesys-b0nne Terre, Mo, 
. Se odcineed sehen cae ferent Mo. 
;: ¥.K rmon,M .B.BonneTerre, Mo. 
Mississippi R.& No. Weet, . 4-8h4e. 12m.2 lo. 35e. 
apron M, é ¢. Arkansas C1 7 

0. A. Lacy, secoseeess APkansas Ci 
Kroger, Sphosaaien Arkansas City, Ari ark: 

Missourt Kansas & Texas 


4-8% gz. 2.198,2 m. 289 lo, 177 pass, ¢., 8,590 ¢, 
fe A. Allen, 7. P. & Gen. Man., St. a 
.N, Stevens. Pur. A icin jutee Mo, 
Wm: O’ derin, Su . @ E... Parsons, ag 
C. T. McElvany. M. M.... *.... Denison. Tex. 
Lig H. ao, % Mi ccis .... Parsons, Kan, 
Deyie, SEC + By. ..0. seseee .. Denison, Tex, 

Jone 0, MO. B.. .Sedalia, Mo, 
Missouri Pacific . System, including Missouri 
Pac. Ry., St, Lo Byam Mountaio and South- 

ern Ry. and |} 

lines. 

Wm, B. Doad 
F, Rearden, Supt. 


A. Gould, Pur. 4 
M. B. Schaffer, 
Missouri Pacific Ry. Syste 
4-84 g, 4,938.02 m. "616 1. 22,083 
w.B Daddriage . Gen. Man., St. Louis, Mo, 
A. Gould, Pur. ‘Agt St. Lo 


-Man 
Oar Dente. 
St Lo b. Locke Bes 
eeee eee Ds . o. 
. St. Louis, Mo, 


.T, ‘Jones, Asst. M. M.. 
otral Branch Union Pac ty. 
sae 44 m,35 lo. 562ft, ee 


‘ lark, a... . 

C. Ww. Wallen: Div PRS ~ Bea: 
st Louis, Iron Mountain & Southern RB: S 
4-8}4g.1 ,773.47 00. 263510. panties em 


E. A. Peck, G en. wide ined Mo. 
be 2 exis, anate cua ....De Soto, Mo. 
. Roberts, M. M...... Cross, Ark, 
Mobile & gsr mos bg Re R,. Co, 
. 163 m, 12 lo. 30lcars, 
, & ty aa Pres. & Con ian Ae Ae 
J.D, Sue. & oi gt..Mobile, Ala. 
A af gt, ‘akikes rae obile, 
Mobile & Ohio R, B. <n g. 687 m, 137 lo, 4,122 e. 
John G, Mann,Gen. Man.......St. Louis, Mo. 
R. H, Duesberry, Pur. Agt....St. Louis, Mo. 
M, T. Carson, oa. M .. St. Louis, Mo, 
J. D. Gurgani is i, asassas a 
St. L. Div.: H. St, Louis, tl, 


A. B. Minton, M. M.... ...M mi. 
eee, BA... eee 

D. O. Smith, M. M.............Whistler, Ala. 

Mohawk & Malone Ry. (see N.Y. ©. & H. R. RR. 

Moncton & Buctouche 4-814 

> ¢ Hvene, Oe. 


oe 


























> ioe MMe aM. it, 
” Kimball. Gen. Man... 
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AMERICAN ENGINEER, CAR BUILDER 








wer: & Wells Riv. R.B. 4-8lgg. 45 m.6 10.112 c, 


atechism of the Locomotive, |“2s852 "sees 


C. F. Robinson. M. C. B.... Monty elier, Vt. 
Morgan’sLouis.& Tex.R.R. (See Southern Pacific.) 
Mount Washington R. R. 4-742. 344 m. 8 lo. 9 cars. 





i i T. A. Mackinnon, Gen. Man.. Boston, M 
For seventeen years it has been the best authority and| 7. 4- Mackinnon, Gen. Man.. Boston, Mace. 
almost a necessity to every Locomotive Engineer and on Ene, Supt Base ME. Wéahington. — 


Fireman, and on many railroads it is the standard for] warraganset PierR.R. 48K. 814 m. 2 0, 16 

‘ x “ z G. T. —— Ill @& Pur.A eacedale.R 

examination of Firemen for promotion. E. Gardner, M.'M...... v+++++Peace Dale, R 
Nashville. Chathteoeas ith Louis Ry. 


Price, $3.50 5. W. Thomas, Pres d @. Nashville, Teno. 


james dope Meath tes 
ames en. Sup -Nashville, Tenn. 
For Sale _ eee ae Natchitocnes & Red River Vailey Ry Co. 


American Engineer, Car Builder and Railroad Journal,|. — v. casper "6% aan’: 4 Netchitocnes. 1 


A. W. Haslett, M. M...... Natchitoches, La 
MORSE BUILDING, NEW YORK CITY. Neleon & Fort Shenpard Ry. 
Spokane Falls & Northern Ry. Co.) 
Nevada, Califor en’? my Ps i] ha 410 3 ec. 
est, Gen an no, Nev. 
OFFICES GOULD WORKS Nevada Central R. K. Co. 3 2.93 m. 3 lo. 62 c. 
66 Broadway Steam Forge W T.Phillips, Gen. — @ P.A,. Austin, Nev. 


J.C. Si , MM. «Op Biss 
NEW YORK BUFFALO, N. Y aeemamess yee 








941 The Rookery COUPLER Malleable fron Nevada County N.G.R.R. 3g. 23m. 3 lo. 58 care, 


CHICAGO DEPEW, N. Y. John F.Kidder.G@. Man.d&.?, A .Grass Valley,Cal. 
319 Commercial Bidg Cast Steel 


ST. LOUIS ANDERSON, IND. 


Jas. McCormick. M. M. & C. B.Grass Valiey,Cal. 
New Brunswick & Prince Edward [sland Ry. 
4-814 g. 36 m. 3 lo. 37 cars. 
Josiah Wood. Gen. Man......Sackville, N. B 
¥.C, Harris,Supt..P.A &M. M.Sackville. N.B 
Newburg, Dutchess & Conn. R. R. 
4-814 g. 58 miles, A 182 ¢ 
G. Hunter Brown, Jr., V. P. d& Gen. Man., 
Matteawan, N, Y. 
Gilman D. Holmes, M M. & C. B., 


Dutchess Junction, N.Y 
New Bogen R. R. Co. 
g. 558.69 m. 217 lo. 4,769 cars, 
Cc Petre: “Olark, Gen.han.... .Boston, Mass. 
Edward Mahler, Fur. Agt..... Boston, Mass. 
Thor, Kearsley, G. M. M.. .Norwood, Mass, 
T. W. Adams, M,C. B...... Norwood, Mass. 
New Jersey & New York Rv. 
4-8% g. 45 m. 11 Jo. 116 ¢c. 
J. D. Hasbrouck, Gen. Man, & P.A.. 
Jersey City, N 
Thos. B. Russum, M. M...... Hillsdale, N. 3: 
L. B. Van Wagner. ' ae eee Hillsdale. N, J. 
New London Northern R. R. (See Central Ver.) 
New Mexico & Arizona. (See A T.d&:Santa Fe R.R, 
New Orteane, Fort Jackson & Grand Isle R, R. 
4-84 g. 61 m. 5 lo, 59 cars, 
J.8. tsader ‘Supt. OP: Barks sis Algiers, La. 
E. W. Burgis. M. M. @ M. C. B.... Algier:, La, 
New Orleans & Northwestern Ry. Co. 
4-8% g 102 m.7 lo. 94 cars 
.K. Hyde, Rec. & G. M....Titusville. Pa. 
C. G. Vaughn. Pur. Agt..... Natchez, Miss. 


Newport News & Miss. Val. Co. (See Ch. & O. S. W. 


4-9 g. 413 m. 92 lo. 3,659 cars. 
Newport & Sherman’s Valley R. R. 
% g. 30.67 m. 4 lo. 65 cars. 








D. Gring, Gen. Man....... .... Newport, Pe, 
C. K. Miller, Pwr. .Agt..... s.... Newport, Pa. 
W. H. Gring, WV. M.......5 +: .Newport Pa, 





N. Y. & Greenwood Lake Ry. (See N. Y., L. FE. d W.) 


f New York & Northern. 4-8% g. 61 m. 21 lo. 345 c. 
: Wee N. Y, Central ) 
N, Y. Coes & Hudson River R.R. 
‘ 4-814 g.969 m. 843 lo. 32,974 c. 


J. i baeag: hae Gen. 08 cxest aon soe e : 

rm, Par. Agt......... eo 

IT LEADS: Wa, Bchana, Supt. M. P. & R. So a 
: ew Yorx. N. Y. 

s . A. Crone, Asst. ~~ R.S.NewYork,N.Y. 

In completeness of equipment, G. W, Hazelton dset.Supi. i P. Depew NY 

Mohawk Div.: 
: d, Supt.......... Ibany, N. 

*f> Comfort of transport, Gee Van Tassel, Mid. New Fork: Y 
Promptness of service wiv: Ghats: MG...” W. Albany. 8. 

, w'n Div.: J. B. Bradfield, Supt... Buffalo, N. Y. 

Fast and elegant trains. Amos Gould, MM...” °E. Buffalo, N. ¥. 

J. miacbeth, M. C. B.... ... E. Buffalo, N. Y. 





N.Y. yg gg agg ab 523 m. oe S 
ohnston, Gen. Supt...... eveland, O, 

A, f R SMITH, G. P & e A., CLEVELAND, O. M. M. Rodgers, Pur. Poa re pkaene Cleveland, O. 
John Mackenzie. — : Me SE Clevelane 6, 

Eas’tn Div.: W. L. Blair, Supt....,Conneaut, U, 


THE E, A. Min Mu. M.. * C 
PENNSYLVANIA STANDARD RAILROAD! weet bir 6, Goriain, dipt.F Wayve, ind 
OF AMERICA. Geo. James, M. M isle 1), 














reer ce tee von ore” RAILROAD. |~ ies ah 

Connecting all the cipal cities on the Atlantic Coast with those in the Mississippi Val- F; B. ._—e M. yt -New Maven, woe 
eek erecta piece een Tectia Wane erected feat deme kab ty Eanes Soe 
and Chicago, St. Louis, Cincinnati and Louisv J. W. Leary, M. M........ New Haven, Conn. 







J.T. Brady, M. M... ..Harlem River, N. Y 


BAGGAGE CHECKED 10 DESTINATION. FARE ALWAYS AS LOW AS BY ANY OTHER ROUTE, | YS Henney. Jess Supt. 30.P..New Hoven,conn 

















Fer tickets, pario odati @ all desired ey Sey ee a oe 
parlor car accommodations, and all desired inf tion, . us : on Mass 
fies techn ia 1 Dssproses and ngton . Breet, : 8 sto tom: Shae yo Xétor Few Hy following offices F. wi nag Ae M.M.. . ‘++ Boston, M Mass. 
and t e - £38 is Mass, 

Street and P. ‘i phe erties ~ reer og Mom _W. Twombly, M. M..... "Taunton. sem. 


. M. Butler, MM... ine val Is R. TY. 
Static r} sy. 1. e.4747 >| ‘ 2: + 
ia Gh, Ram es Hono Co 





Uaic ac wy Bitton Nt sare hailwe sg baer go 









ND RAILRO/ 











+ 

W. A. Patto’ 
G.W. Russell, ¥. 
New York, hedge 


N-Nug aie eS W'n. 
oa 15 m.72 lo. 3,665 ¢ 
Chas. Fo _ MeKelvey Gen. dupt.Joreay City, N. J. 
7" RRP Jersey City,N.J 
WC Bente Met é GC. B.North Paterson, N. J 
Norfolk, Virginia Beach & Southern R. R. 
4-814g.18 m. 4 lo. 50¢ 
B. P. Holland, Gen, Sent & nie si Norfolk. Va 


5 . Norfolk, vee 
F. O. Clibourne, M. on  opncagel Norfolk, V 
Norfolk php Ry. Co, 
- g. 1, 370 to. 421 lo. 16,925 cars. 
oor Fink p POOR: x) wavtckouse .. Roanoke, Va. 
M. Barr, Vice. -Pres. @G. M., Roanoke. Va. 
7 T. Burnett, > ae eae eueue Roanoke, Va. 
mnsiitie @ Bluefield, W. Va. 
. East Radford, Va. 
-H.Lewis, Supt. M. P.M. &C.B.Roanoke. Va. 
.P. C. Sanderson, M. M...... Roanoke, Va, 
W., Norsworthy, M. M. ....... Crewe, Va. 
¢ Southern R.R. 4842. 104m. l4lo bose. 
K. King, Gen. Man.& Pur. Agt.Norfolk, Ve. 
G. R. Joughins. M. M.&M. C, B.Berkley,Va. 
North-Eastern R. R. (8. C.) (See A. Coast Line, 
Northern New York K.R. 4-844 2.56 m. 6 lo. 51 1c. 
C. B. Hibbard, Pres. & G. M. .Moira, N. Y. 
K, Lalime, Supt. Pur.Agt. & M.M.& M.C.B. 


Norfolk 


Santa Clara, N. Y. 
Northern —— Ry Co. 
. 120 te 11 lo. 563 cars. 
Sy, 1 eek = See ee Cincinnati 0. 


Rhodes, Pur. A., 
:Y T, “Brumbach, M.M. aM. C.B, Cincinnati, 0. 


Northern California R. RK. (See So, Pac. Co.) 
Northern Central Ry. (See Penna. R. R.) 
ety Ohio Ry. 4-84 g. 165 m. 16 lo. 308 cars. 
Geo.L. Bradbury,Gen, Man. Indianapolis,Ind, 

T. H. Perry, Pur. Agt..... Indianapolis, Ind. 
David Anderson, M. M.......... ..Delphos, O. 
P. Reilly, Supt. Equipment Ae Lima, Unio. 


North'n Pacific Ry. 4-8 6g. 4,367 634m. lo. 13,068 c, 
J. W. Kenarick. Gen. Man.. ..St, Paul, Mian. 
y. G. Prest. Pur. Agt......... St. Paul, Minn 


Herr,Supt.M.P., M.&R.8.56. Paui.Minp 
Minn et 
A. E, Law, —_ Recwiewsex Minneapolis, Minn, 


5. L, Bean, M . .-Braimerd, Mino 
Dak.Div.: C. J. Wilson, ‘Supt... _Jamestown,Dak, 
FN. Risteen, M Sie eines Fargo, Dak 


Manitoba Div.: 
a. W. Sen yg a Supt. Winnipeg, Manitoba, 
J.T. Ford, M.af ... Winnipeg, Manitoba. 
——— and Yellow Stone Div.: 
EK. Potter, Act. Supt. ... Glendive, Mout 
M. M.... .Glendive, Mont. 
Montana Div.: 
H. J. Horn. Suet 6 ie ccs Livingston, Mont. 
Angus Browo, 4.M........ Livingston, Mont 
R. M. Div.: E, J. Pearson sunt, Missoula, Vint 
W.S. Clarkson, M. M.. .... Missoula Mont 
Idaho Div.: F. W. _—m Supt Sprague, Wasa. 
Wr. Moir, M (Pare ae Sprague, Wash. 
Pac. Div.: 
PSP rere ‘Tacoma, Wasb, 
H. H. Warner, M. M.. -Tacoma, Wash, 


north ae Coast R. R. 3g. oat m. 12 lo, 391 cars 
J. B, Stetson, G@. M....... .Sun Francisco, Cal. 
w. F, Russell, Pur. Agt ...5an Francisco, Cai, 
Ww. J. Thomas, M, ML & M.C. B.Sausalito, Cal 
Northwestern Ohio Ry. (See Pa.Co \ 
North Galveston, Houstou & Kansas City Ky, 
(See Galveston, La Port & Houston Ry ) 


Vhio Central Lmes 
Toledo & Ohio Central Ry. 4-84 g. 359 m, 85 


lo. 6.494 Cars. 
Kanawha & Michigan Ry, 4-8 g. 168 m, 15 lo, 
600 cars, 
J.M. Ferris, Gen. Man.... .... -.. Toledo, O. 
H. A. Cooper, Pur Agt.......... +++e Toledo, O 
J, B. Morgan, M. M. &@ M.C. B, Bucyrus, O. 


Uhio & Big Sanday K. KR. (See C. & OU. Ry. Co.) 
chio & Mississipp1 Ry. (See B.&0O Southwestern). 
4-¥ g. 636 m. 124 lo. 3,823 cars 


Ohio RiverR. R. 4- -844 2. 223m. 2810.37pass.& 1,543 ft.c. 
Geo,A.Burt, V.P.& G.M..Packersourg,W.Va, 
A. H. Thorp, SF. 43 Jo Varkocoare. W. Va. 
Ww. Layman, M. M, . C. B. 
w. oJ Parkersburg, W.Va, 
Ohio Eiver & Obarlestos | “ef i roa 212.24 m. o 
Sam’) Hunt, rres. & G. M..... ncinnati, O. 
T. D. Rhodes, Pur. Age ++ +e--Cincinnati, O, 
W. J.Wiicox,M.M.& v. B. 9K 5. “9 
Onio Southern K. i 
F, P, Grafman. , ...... ..-++ PY. 
N. iE. Mathews, Rec. Mgr: ‘Supt. &Pur. Agt., 


Lima, VU. 

- HM. Sebrt, rat a es Cc. aerate 0. 
RK. R. g.603 m. 0. cars. 

Old Colony ( ".Y. aay leah 


Oman 5M Louis R,R. 4-84 g. 145 m. "a lo. 450 c, 


4-9 g. 2 


M. Savin, Gen. Man............Quincy, Lil. 
a B. Voorhes. M.M.........Stamberry, Mo. 
Oregon & Calif Se Pac. = 
Oregon Improvement Co., ownin <2 Hacife Goast 
Solum pet Soe R, 
Northern Ry. aod 









m2 NS wa 
"{Seattle, Wash. 








O’Leary, M. M. & M. C. B..Seattle, Wash. 
cheat Central & Eastern R. R. 
4-86 g. 142 m.. 15 lo. 332 cars, 
Edwin Stone, Gen Man........Corvallis, Ore. 
> Sullivan, Supt. & Pur, Agt.Corvailis. Ore. 


Os &M.C.B...Corvallis, Ore. 
Oregon R. a & Nav 


84 g, Teel m.. 110 1. 3,092 
A, Lee Pres. & Gen, Me Portland, Ore. 
F.G. Wheeler, P. Agt.. . Portland, Ore. 
d. i “Graham, M.M M&M. C.B. Portland, Ore. 
pets Short Line ft. R. C 
Sand 4-844 ¢ 4A +1: 126 lo. 4,604 c. 
W. H. Bancroft, V.-Pres. & Genl. Man.. 
Salt Lake City, Utah. 
I,0.Rhoades, Pur. Agt.,Salt Lake City, Utah. 
J.F. Drum,Supt.M, P. Salt Lake City, Utah. 
Ww.P. Siddons,M. C.B., Salt Lake City, Utah. 
Ottawa & Gatineau K 
4-846 x. m, 4 lo. 50 cars. 
P, W. Resseman, Gen Supt...Ottawa, Ont. 
H L. Maltby, Pur. Agt......Montreal, Can. 
Jas, Kav. M. M. & M. ©. B.... Aylmer,Que. 


P 


Pacific Coast Ry. Co. 3 ft. g. 76 m. 6 lo. 193 cara. 
E.W.Clark,S, & Pur, A. Ban aeons, Cal. 
races , Tennessee & Alabama R, R. & Tenn. Mid- 
land 4-814 g, 255 m. 18 1, 585 cars, 
(See Mishvitle, Chattanooga & St. Louis Ry.). 
Panama k.R. 93o g. 48 m.37 lo. 36 pass 958 fre, e. 


Geo. Whaley, Vice Pres. & Gen. Man. 


New York, N. Y. 

G. Reynaud, Pur. Agt......... New York, N. Y. 
D. G. Mets. B. BRes io ccctccace Colon. Rep. tala 
164m, 


Pecos gy: ais be Pecos River R. rR 4-82. 


E,O. a Ree. & 6s. Bivvcccs Eddy, N.M. 
G. F. Miller, M.M.. . Eddy, New Mex. 
pemenieen * North Western R. R. 
4-¥ g. 73 m. 44 lo. 808 cars. 
F. 8. Lewis,Gen. Man.@Pur.Agt..Phila.. Pa 
Geo. Van Brunt, M. M........ -Bellwood, Pa, 
A. Zimmerman, M. C.B.... .. Bellwood, Pa, 
Pennsylvania Compary operating 
Pitts.. Fort Wayne & Chicago; Massillon & Clev 
So. Chi. & south’ n; State Line & Indiana City; Vitts- 
burgh, Youngstown & Asntabula: Cleve. & a 
Erie & Pitts.: Newcastle & Bea. Val., and T. W. 
&0.; Pittsburgh, Ohio Valley & Cincinnati. 
4-9 g. 1,076 m. 508 lo. 41,169 cars. 
Gen. Divs. (1), (2). (3), (4) and ~~ 
L, F. Loree. Gen. Man.. . Pitteturgh. P:. 
H. O. Hukill, Pur. Agt..... .... ‘olumbus O 
Theo. N. Ely, Ch. of M. P. - Paiataipaia Pa. 
Geo. L, Potter. Supt. M. P ....Fort Wayne, Ino 
(t) E’n Div.: 205m 
A. B. Starr. MGs ceces yy need City, Pa. 
W. ©. Beardsley, M. M. Allegheny City, Pa. 
P, F. Smith, Jr., M. M...... . Crestline. C. 
(2) W’n Div.: 304 m.,C. D. Law. Supt.Ft. Wayne, Ind, 
Bernard Fitzpatrick, M.M.Ft. Wayne, Ind, 
. A. Graham, For. Car Rep. Ft, Wayne, Ind. 
3) Erie. & Ashtabula "Div., = m. 
os W. Byers, Supt.. a Junc., Pa 
J. Parkin, M. M.. ece-secelufie, Pa, 
4) Clssciaaa & Pittsb’g Div: 3 27 MD. 
W. H. Scriven, Gi tadde.é 56 Cleveland, O, 
Geo. P sweeley. M. M...... Wellsville, Olio 
5) Toledo Div.: 126 m.,W.H.Potter Supt.Toledo,O 
Pennsyivania R. R. Co.’s Roads. (7 Gen. Divs.) 
4-9 g. 4,095 m. 2,281 loco. 85,422 cars. 
J. B. Hutchinson, Gen. Man.Philadelphia, Pa 
A. W. Samner, Pur. Agt..Philadelphia, Pa. 
Samuei Porcher, Ast. Pur. Agt.Philadeiphia, Pa 
F. D. Casanave, Gen. 3. M. P....,..Altoona, Pa 
(y her 3 R. R. ~ ya 
frank L. Sheppard, Gen. Supt Altoona,Pa 
w. W. Atterbury, Supt. M. Bg teeny Pa 
G. W. Strattan, M. M.. ....... toona, Pa 
Jno. P. Levan, Gen. For.C.Shps. ren Pa 
Phila. Div.: Tho. Gucker, Supt. . PW. Phila., Pa 
Richard Durborow, M.M.W. Philadelphia, P a 
L. W. Van Houten, Gen. For.C.S.W. Phila..»a, 
bees As Div.. 


H Meyers, BRS < wectincdrivee Reading, Pa. 

we Geo. — Cc hton, Supt... Harrisb 
eo - Cre n, , Pa. 
&. L. Ca ie Sse o” ascoese Harris pare, Pa 


W. F. Eberle, ‘a: -For.C.8.Ha’burg, Pa 
Altoona Div.: A. E. Reed, po af eee Pa, 
Pitts. Div.: Robert Pitcairn. Supt. Pittsburgh, Pa, 

D, O, Shaver, M. M........... ittsburgh, Pa, 


W.Pa.Div.: D. M. Watt. Supt.. “Allegheny City. 
M. ‘ails. Gen. For........ . Pa, 
Fred. Div.: A. Ng’ Moss, soeceeess LOPK, Pa 
A. O. Baker, M. Be ...... .... Columbia, Pa. 
Tyrone Div.: 8. 8. Blair seen tsi eee .» Tyrone, Pa. 
J. A. Beamer, M. M ouetens, 608 .eTyrone, Pa. 
Lew. Div.: 
Victor bac my = Supt.....Lewistown, Pa. 
C. 8. Tho M.M..... .Lewistown, Pa. 
Red. Div.: gt oO 8.,.Bedford, Pa. 


And. Green. ore of Shon ..8tate Line, = 
Monong, Div.: D. H. Lovell, Supé. Pittsburgh, P 
Wm inger, Gen. ForemanPit ttsburgh, Pa. 
() United R. Rs. ot N. J. Divs.: 


4 Wolcott Jackson,Gen. Supt.Jersey bie hd 




















. 8. Hayward, Supt. hk P..Jerse J. 
wa ae M. M Supt. “Hoboxea. N- J. 
. 2 We A Jersey City, N, J. 
s. ones M. M.. . ... Hoboken, N. J, 

W. Sanford, M. M.... .. Meadows, N. Y. 

Bely. ‘Div.: A. P. P. Gost, Supt. “Eeimbertvillie, NJ. 
R. McDowell, M. M....... Lambertvilie, . J. 
Amboy Div.: w Brown, Supt.....Camden, N..), 
Thos. Kerr Rf p  BOREP -...50.Amboy, N. J 

BR: Ws a aces soos «-.Camden, N, J 





: CM N.J 
8. Tor.....: do. Amboy’ No) 
3) West Jersey & Seashore R. R, 

O. Dayton, Gen. Supt...... 





(°) Paes t Wallie, Gem. Supt. nm 
. a. eee : . 
w. D. Ww Pa. 
see Wallis, og Gen. Williamsport, Pa 
a iss 
w. D Nelson, Supt. M. P.. Williamsport, Pa. 
J. M. Coale, M. Mi... cc ccees cee Baltimore, . 
G. W. Demarest, Gen = 
= & = Divs.: S. Meade, Supt..Elmira, N.Y. 
as. 28, oe etesee . 


..Elmira, N.Y 
Poraacola. Ale, & Tenn, Ry. 4-62. 26 m. 4 lo. 130¢ 
M., G. 5. P.A., og om 


. Dishman, P., G. 


eaaie & Pekin Union Ky. “4-8% s. ®t m. 19 lo. 250 c. 
F. L, ir moun, fee OT Agt... —_ Sy 
Jas. W. Hill, M.M. & M,C. B,... Peoria Ill 
Peoria, Decatur & Evansville Ry. 
4-814 g. 33m. 33 lo. 1.803 ¢ 
EO iiepaien. Gen. Man.& Ree. Evanaville,Ind, 
W. J. Lewis, Pur. Agt., Deamesken ~~ ind. 
G. C. Robinson, ye - <7 ..«.eMlattoon, tl 
J.E. Youts, M. C - Peoria, ll! 
> Philadelphia & Erte R. R. (Bee ‘Penna. RB. R.: (5) Daw.) 
Phila.. Harrisb.& Pittsb.R, R, (See Phila.@ Read.B.R.} 
deme & Reading ity 
-84 g. 1,158 m. 784 10.98, 581 cars. 
Theodore Voorhees, 1stV.P. Pe ee ge 
J. D. Landis, Pur. Agt .....Philadelphia, Ra 


L. B. Paxson, Supt, M.P. @ R.H... inn: =. 
E. E. Davis, 4:S. M. Pid B.E.Reading, ka 
W.T. Gorrell, M. C. B eading, Pa 
1. A. Sweigard, @. aan .Philadelphia, Pa, 
Phila., Reading & New Er gland R. R, 
4-84 g. 181 m. 37 |. 607 cars, 
Jas, K, O, Sherwood Rec.. New York, N.Y. 


W.J. Martin, G.S. @ Pur A. Hartford, Conn, 
H. Schaefer. M. M. & M.C. B. Hartf’d.Conn, 


Phia., Newtown & New York R.R, 4-84 eg. 23n. 
‘Edward C Tomlinson, Supt.Ph phia,Pa, 
Moward Bovd, Pur. 4yt ...... Norristown, Pa. 


Phila, Wilmingtca & Balt. kK. R. (See Penna. R. R. 
Piedmont Air Line (See Rich. & Danville. 
Pine Bluff & Eastern R.R.Co. 3 ft.g. 22m.2 lo. 20, 
8S. W. Fordyce, Receiver. eg Louis, Mo, 
H. E. Martin, Pur. Agt.... Pine Bluff, ark. 
W. 4d. Hall, Mf. M......2.- . Pine Bluff, Ark, 
Pittsburgh. Akron & Western R. k. 
(See Norihern Ohio Ry. 
Pinball, Bessemer & Lake Erie, R. R. 
4-8lég. 182 m. 31 lo. 2,117 cars. 
T. O'Dell, Vice-Pres...... Pittsburgh, Pa, 
3 M. Ritchie, Pur. Agt..... Pittsburgh, Pa, 
E. B, Gilbert, M; M’.......... Greenvilie, Pa 
Pittsburgh, py td s Berd & Lake Erie R, RK, 
Jos. Pool, PPPEB. 6 nse decks New York, N. Y. 
Harwood R, Pool, Sec’y..... .New York, N.Y 
Executive Office, 62 Ceaar St. New York, N.Y 
ln course of construction. 


e Shannon, Pa. 
Ww. g. - .Pittebureh, Pa. 
Pitts. Lake Erie R. K.and lessees of Pitts., McK. & 
tee R. 4-814 zg. cme, 117 io, 5.835¢ 
M Beach, Gens Supt..... Pittsburgh,Pa. 
i. Ly Pur. Agt. . Pittsburgh. Ps, 
H. Turner, Supt. M.P.@ E Pittsb h, Pa. 
Pitts. € West. Ry.: 3 & 4-842 366 un. 115 to, 5. Ti2¢, 
hes, M. King, Pres. & Rec, Allegheny, Pa 
a Finney, Jr., Pur. Agt. Allegheny, 


Pa, 
Frank T, Hycdman, M. M. -Allegheny, Pa. 
Thos, Anderson, M.C. B,. ... Allegneny, Pa 
Pittsburgh, Chartiers & Youghiogheny Ry. 
4-8% g. 17 m. 7 lo. 80 c. 
J. B. Safford, Supt. & Pur. Agt. 
McKee’s Rocks. Pa 


Pittsburgh, Bradford & Buifalo Ry. (See Pitta Weal 
y. 


Pittsburgh. Cincmnati, Chicago & St. Louis 
4-9 g. 1,538.74 m. 508 lo. eat 
J. T. Brooks, 2a V. Pres... 
L. F, a. Gen. Man... 
e e ng ~~ ‘4 ‘ 








Pittsb. Div. .G.L, Peck, Supt.. 
Miches Dunn, M. M 

. B, Swann, Yor, C. S.......-...- Dennison, 
Ind, Div,: F.G. Darlington ated Indianapolis,Ind. 
Wm, Swanston, M. | .....Lodianapolis, Ind. 
P. H. McGraw. For, C.R.... Indianapolis. Ind. 
One. Viv.: U. oH. Walton, Supt. Logapsport,ind, 
. C. Pennock, M. M...... ind. 
Y eae For. C.8.... "Logansport, Ind. 


ridbioieeeme & Vinceones RR. 
M. W. Mansfield, Supt......indianapolis, Ind. 
Jas. Landers, Road r.Eng. Indianapolis,ind. 


Pittsourgh,ft.Wayne & os peed Ry, os Penna.Vo.) 
Pittsburgh. McK. & Youg' See P. & L. E. 
Pittsburgh, Shenango & Paks Erie Ry. 

(See Pittsburgh, Bessemer & Lake Erie R. R.) 
rittsburgh, Youngstown &Asntabuia.(Gee Penn.Co.) 
The Plant System, L Seca the Savannah, Florida 

pie yoaey 
. 1,944 m, 235 Jo, 5,296 cars, 
Braittes ‘Davham. . Supt.... Savannah, 


Ga. 
M. F. Loughman, Pur. Ae. New York, N.Y. 


G. M. D. Riley, Supt. M. P...Savannah. Ga. 

T. M. McDosough, -: Pe Py my teng Ga. 
Florida South’aR. 49¢ m 32 10. 663c, 

H.A Ford, Supt.. Peete e entrees ° 

W.H . Young, Mf. M hee eee e 
Charleston & Savannah 


120 m, as bet cars. 


4-84 g. 

©. 8. Gadsden, Supt 8. C. 
D.B. Overton, fe <thbegees pay ene Ny oe 
Alabama Midiand 


g, 208 18i0, 450 cars. * 
‘a M. M...::. Montgomery, re a. Fie. 
x & Wensen 23 lo. 591 
‘8.@ P. Ass. 










AMERICAN ENGIN 


_ 















SHORE LINE =>. 


Through Train Service from either city. 
110.00 a, m. “BAY STATE LIMITED,’ 
10.03 a, m. “DAY EXPRESS,'’ 

1.02 p. m, ‘AFTERNOON EXPRESS,’ 
*3.00 p.m. *‘ SHORE LINE EXPRESS,"’ 


*5,00 p, m. * GILT EDGE EXPRESS,"’ 


*Week Days and Sundays. 


ea Cars only, 
through. Due at m. 
Buffet Parlor Cars and Day Coaches, Due at 4,80 p. m, 


Buffet Parlor Cars and Day Coaches, Due at 7,00 p, m. 


Parlor Cars, Parlor Smoking Car and Day Coaches, 8d Car 
between Boston and New London, "nes at 9.00 
Joe Cars, Parlor Smoking Car and Day Coaches, 


"12.00 O'CLOCK «* MIDNIGHT EXPRESS,"’ Compartment Sleeping Cars and Da 


Between BOSTON and NEW YORK. 
Te. = Tickets required, Buffet Service 


ning Car 


tween Boston and New London, Due at 11.00 p, m. 
Coaches, Open for occu- 
pation at 9.15p.m. Due at 7,00 a, m, 


L Limited in its equipment and will only receive passengers to the extent of its seating capacity.: 
NEW YORK, NEW HAVEN & HARTFORD R. R. 


C, T. HEMPSTEAD, 
G. P. A. New Haven System. 
JUNE 20, 1897, 


C. KENDALL, 
G. P. A. ola Colony System. 


Gro, L. Connor, 
Pass. Traffic Mer. 





The Indian ana Eastern Engineer 


An Illustrated Weekly Journal! for Engineers 


in India and the East. 


The Indian and Eastern Engineer contains the latest and most authentic infor- 
mation on all subjects connected with Engineering enterprise in India and the East. 


Correspondence invited oz any subject which may be of interest to the profession. 





RATE OF SUBSCRIPTION (payable in advance, including a copy 


of the Indian and Eastern Engineer’s Diary, and postage): 


Indian Rates. 
YEARLY, = = Rs. 20 


English Rates. 


WEARLY, - - 40s. 


Published at 187 Canning Street, CALCUTTA. 
London Office: 28 Victoria Street, WESTMINSTER, 8S. W. 





CEO. L. FOWLER, 


MECHANICAL ENGINEER, 
53 Broadway, - - NEW YORK. 


Ie 2 nome attention given to Designing, Testing 
Constructing Railroad Machinery and Rolling 
Stock. Sole agent for Hale’s Locomotive 
Ashpan. 



















THESE ARE THE 
NUMBERS OF 
THE THREE MOST 

CELEBRATED 
LOCOMTIVES 
EVER BUILT. 














THEY HAULTHE | 
NEW YORK CENTRAL 
EMPIRE STATE 
EXPRESS, 
THE FASTEST TRAIN 














IN 87S DAILY FLIGHT 
AGROSS THE 
EMPIRE STATE 
FROMTHE OCEAN 
FO THE GREAT LAKES 
AND NIAGARA FALLS. 











» _GQPYRIDIT, 1096, BY GLORGE M. DANIELS, GENERA, PASSENGER AGENT 








RAILWAY CAR CONSTRUCTION 


The Only Perfect Work on American 
Cars Ever Published. 


Written and Compiled by WILLIAM VOSS 
200 Pages. 
Upward of 500 Engravings. 


Price, postage prepaid, 


$3.00 Per Copy.! 


Remit by Bank Check, Express Money Order, 
P. O. Money Order or Registered Letter. 


AMERICAN ENGINEER, 
CAR BUILDER AND RAILROAD JOURNAL, 
Morse Building, New ‘ork. 





Boilers Last Longer 
Fuel Goes Further, 
Repairs are Less, 


and Life is Safer, 
WHERE 


RELIANCE SAFETY 
WATER COLUMNS 
, ARE USED. 

Only Award at the World’s Fair, 
Sent on Trial Subject to 
Satisfaction, 

should be 
repeal, tate, 
alike of economy and safety. 
WRITE FoR CaTALOGuE. 


The Reliance Gauge Co. 


73 te 83 East Prospect Street, 
‘CLEVELAND 0: 




















Peon ar Supt.......Gaine. ville, Fla. 
er, M, ¥ | periniaeee .Brunswick, Ga, 
silver ‘sane Ocala & Guif Ry. 
g. 80 m. “ag Way 
G. W. Haines, Su ross, Ga. 
“High 8 einen Fia. 


Pontiac, Oxford & Ni 
4-814 g. 100 m. Bio. “121 ¢. 
Wm. C, Sanford. G. 8. & P. A..Pontiac, Mich. 
F. H, Neward. M. M. & M.C.B.Pontiac, Mich, 
rent Junc. Ry. 4-8 g. 70 m. 4 lo. 62 cars. 
W. D. slag? ‘9° veanteés Ropes He Ottawa, Ont. 
HL, Maltby. 1 Suecbes: Sue cues , Can, 
ama Kay, CMEC. Be. .o Aylmer, Que. 
Port Sorainduenste Ry. 
(See Charleston < @ Western Carolina Ry.) 
Port Royal & Western Carolina 
(See Charleston & Western Carolina Ry.) 
Portland & Kochester R.R. 4-844 g.55 m. 13 lo. 284 c 
J. W. Peters, Supt. é ee ati -Portland, Me 
E,H. G, Tompson. M. Md M.C. B.Portland, Me 
Portland & Rumford Falls R: 
4-8% g. 57 m, 10 lo. 115 
W. Petten ‘i, V-P.&P.A. Rumford Falls, Me. 
& |, tee oy, Supt......Rumford Falis, _ 
. R. Da Ml, Mls csccies Rumford Falis, M 
Port jae. Monticello & New York R. R. 
4-814 g. 41.5 m. 3 lo, 22 cars. 
F. H. Reed, Gen. Man.... Port Jervis, N. Y, 
M.B. Waller, G. ‘S.& Pur. dgt. PortJervis,N. yy: 
Port Townsend Southern R, R. 


(See Oregon Improvement Co. 
Potomac. Fred.’g & Pied. R 3g. 38m 210,,37 
. H. Kicnards. G. M.&P.A. 4 red’ekaburg, Va 
W. P. Johnson, M. M. ....Frederickspurg, Va 
Poughkeepsie & I & Eastern Ry. 
g. 42 m. 4 1. 67 ¢ 
E, C. Osborn’ Gien __: -Poughkeepsie,N. ¥. 
Powellton & P ontas R, 


g. 9m. 2 tong 36 cars, 
E, PE oly seeee «ee. POWellton, W, Va. 
-Powellton, W Ve. 


A. T. Massey, Pur. Agt.. 

W.T ton, M. M.......Powellton, W. Va. 

W.38. Miller, M. C. B.....Powellton, W Va 
Prince Eawara Island (See Intercolonial Ry). 


Profile & Franconia Notch R. k. 
(See Concord & Montreal R. R. 
Prov. & Springfield R.R. Leased to N.Y.& N.E.R.R. 


Pullman's Palace Car Cu. 2,435 passenger cars. 
i, SEES Chicago, Lil, 
T. H. Wickes, V7. Pres. ...... wind York, N. Y. 


aa F. Brown. Gen. Man... ..... cago, Ill, 
m. A. Angell, West’n Pur. -— hen. . 
aw. Bretafield.Zast’n Pur.A..New York, N.Y 

Arthur M, net gy onl Puliman Works, 
Pullman, Ill. 

H. M, Pflager, Chief Mech Insp.Chicago, Ill. 

2 
Quebec & Lake St.John yo ed 15 1.220 ec, 


J. &. Scott, Sec a ange -. Quebec, Can. 
4. Vallerand, Fur. Agt.... .... . Quebec, P. Q. 
Jno, Campbell, M. u Oi C. B.Quevec, P. Q 

Quebec Central Ry. 4-8¢¢. 213 m. 1dlo. 561 cars. 
Frank Grundy, we 3 an...Sherbrooke, . % 
A. H. Anderson, P . Sherbrocke, P 


Jas.Seiveright,M. M. it C:B. Sherbrooke, P.Q. 
Quincy. Omaha & Kanu.City R: 
(See Omaha, Kansas City & Eastern R. R.) 


Raritan River R. R. 4-816 4B 16 m, 3 lo, 33¢, 

Fre. 2H, Earle, Pres.@3.M.Jersey City.N.J. 

¥F. Hoffman, Supt... coveoOUeh Amboy, N. 

C. H. Sisson, P. A . .. Jersey City, NJ: 
Raleigh & Western Ry. Co. 

4-9 g. 20 m. 1 Io, en 

S, A. Henszey. G. M. & P. ees re N.C. 
Richmond & Danville K. R. Co: ‘isos. Southern R Ry.) 
Richmona & Petersburg K.R (See Atl. Coast Line.) 
Richmond, Fredericksburg a Potomac KR. RK 

4-8% g. 89 m. 25 10. ” cars. 

z. _ D. Toons, P.€G4.8 ..Richmond, Va. 





Sr: Pur, Agt..... - Richmona, Va. 
J.T. Bryant M. M.............. Richmond, Va. 
Z. Ll. ot aig M. C. B. ...Richmond, Va. 
\ Richmond. Nicholasville, Irvine & ‘Beattyville RR. 
4 7 4 ee. 
John Mac . Rec.........+.-louisville, Ky. 
W. H Adams, Supt.... . Richmond, Ky, 
K, Macleod, P. A...0. ssece . Louisville, Ky. 
John Farrell. Gen. For......... Richmond,Ky 


Rio Grande Western Ky. 
4-816 g. "60 m. 74 lo. 771 c. 

D. C. Dodge, Gen. Man....... ... Denver. Colo” 
A. E.Welby, CJ 3.8 P.. A, weg LakeCity, Utah 
Sohn Hickey, M. M.....Salt Lake City, Utab. 
Rio Grande Southern R.R. 3 Se. 180 m, 35 lo. 826 c. 
(See Denver & Rio Grande R. R.) 
Rock ent & Ee a Ry. 4-842. 118m. i8 |. d7u c. 
H. 8, Cable, V.-P. & Pur. Rock Island, Ill. 

H. P. Greenough. _ @ P.A,Rock Island, Lil 
Joseph Elder, M. M.@ M.C. B chai Peoria. i. 

Rome Watertown & Ogdensburg R. KR. N.Y¥.C. 

H. R. R. R. 4-8% g. 642 m. 111 lo. 4.9000. 
Rutland R.R 4-8 g., 136 m., 30 lo., 920 cars. 
Clark L. Pierce, Gen. Supt... —— ha 
Henry G. Smith, Pur. ‘Agt...... Rutland 
Geo. . Kenney, M. M.&M.C.B. Hutlend, Vi. 


Sabine & East Texas Ry. 
Saginaw, Tuscola & Huron R.R. 
4-844 2. 67 m. 91. 192 c. 

Wm. L. Webber, Pres., @. M.& P. Fg een 
Wm. L. Kerr, MM.&¥.0.B.E. int w, Mich. 
B.R. (Det. Lan.& North’n.) 
BR 3g.5m. 21 2c. 


(See So, Pac. 


a 
a 


FE meen Pan Agt,....Boston, 


Vt, 























H Bartlett, Supt. M P....Boston, Mass 
J.T. berluin, M.C.B .. .Boston, Mass 
St, Joseph & Grand Island R.& 
4-di4 g. 445 m. 36 lo 7 


Louis Hi ack, Sea. Man, & Pur. Agt., 
Cape Girarueau, Mo, 
A.W. Quackenbush, ono of M. &@MC. B., 


pe Girardeau, Mo, 
St. Louis & Hannibal Ry. ores m. 7 lo. 143 c. 
4. A. Joruan,Gen Say: Awe Haunipal, Mo. 
S. Rallins, Gen. For.......,.... Hannibal, Mo, 
St. Louis & Sau Francisco Ky. 
4-86g. 1.372 m, 200 |. 5,656 cars, 
B, F. Yoakum, Gen. Man, '& Pur. Agt. 
St. Louis, Mo, 
J. R. Groves, Supt, Pong g my Mo, 
8t, Lous, =— & ee RK. (See Se. L., C. 


8t. Louis, pole ‘&' + om Haute R. 


(See Fi. Cent. R. R.) 
St. Louis, oe & St. P. Ry. o of Illinois, 
4-8 g. 111 m, 13 lo, 2,421 cars. 
Chas. E. Kimball, Pres.... NewYork, N. Y. 


Henry Ww. Gays, Gen. Wan. Springfield, Ih, 
C, Millard, Ls yw Pye ee Springfield, hi 
& M.C. B.,Jersey vule, Mil. 
St. Louis, Peers, . Northern Ry. 
Scag 102 rs Py vm 869 c. 


.St. Louis, Mo, 
A. L. Molen’. Fed Meike nicneiht .. Springfield, fl. 
St. Louis Southwestern Railway 
4-84 g. 1,223 m. 136 lo. 98 pass. and 4,364 frt. c. 
J. A, Edson, Gen. Supt..........- ape Tex. 
PG A SP EER uis, Mo. 
R. M, Galbraith. Gen. M. M.. bine Bluff, Ark. 
J. ve Ge US ees yler, Tex. 
St. Louis, Iron Mt. & So’n Ry. (See Mo, Pac: ; (4) Drv, 
St. Louis, Kan, City & Colorado R. R. 
g- 60m. 21.52cars. 
Adiel Sherwood, Receiver..... St. Louis. Mo, 
M; Mitchell, Man..........5t. om Mo, 


St. L.. Keokuk & No.-W’n. Ry. (See C., B. & YQ.) 
St Paul & Duluth R.R. 4-8)¢¢. 247 m. 64 io. 2,371 ¢, 
A. B. Plough, Gen. Man..... ... St. Paul. Minn. 
W. N. Schoff, Pur. Agt..... .... St. Paul, Minn 


G. D. Brooke, M. M. 
Salisbury & Harvey Ry. 


M. C. B,..8t. Paul. Minn 
4-814 m. 45m 2% lo. 35e, 


A. Sherwood, G.M. @ P. A....Hullsboro, N.B, 
a SS 4! eee Hillsboro, N. B 
San Antonio & Aransas P 


ass Ry. 
84 g. 687.4 m. 60 lo. 1,387 cars. 
ue. B Monserrate.Gen, Man.San Antonio,Tex. 
B, Palfteg, P.M. <oces-cs San Antonio, Tex 
a W. Butcher. M. M.@M.C.B.San Antonio, Tex 
San Diego, yar 4 amaca & Eastern Ky. 
-84 g. 25.37 m, 2 lo, 39 cars. 
w.8. “Watnman, @ M.G.S. & P.A,. 
sao Diego, Cal. 
Sandy River R. R. 2g. 18 m. 4 lo. 35 cars, 
Josiah Maxey, G. M....... .Gardiner, Me, 
PH Wiusiow, Pur. Aot . -.... Gardiner, Me. 
E. Greenwvod, M. M..... egacsésnes Phillips, Me, 
Sandusky & Columbus Svort Line, 
(See Col. 8S. & A. Ry Co.) 
Sanford & St PetersburgR.R. (See Plant System ) 
san Francisco A No. Pac. Ky. 
165 m. 18 lo, 538 cars. 
A.W. Footer. P.G.M.& P, A.San Francisco,Ca', 
John Bonner, MM .- Tiburon, Cai. 
: ; .« Tiburon, Cal, 
San — Valley R. K. ” 4-84 g. B11 m.2 lo. 22 cars 
Bruback, Gen. Man.... _ Lake City, U. T. 


s. T, Pearson. Pur. Agt.....+....Manti, Ut. 
Wm, Watton: BF: EE icedavcisee cave Manti, Ut, 
Santa Fe Southern Ry, 3g. 40 m. 3 lo. 42 cars. 
T. J. Helm, fen. Man, ....Santa Fe, N, Mex. 


Senta Fe, yer & vheats Ry. Co. 
-844 g. 197.6 us. 10 10,100 cars, 
F. M, yr ky < &@. M.. Chicago, Ill, 
O. H, Jackson, M. M.......... Prescott, Ariz. 
Sault Bie. Marie & North~estern RK R. (See Chi. 
St. P. Minn. & Umunea fy.) 
4-846 g. 28 m. 210. 15 cars. 
Savannah, Florida & W’n Ry. (See Plant System.) 
Sav., Griffin @ No. Ala. R. R. Up. oy Cenirai(Ga.) 
Seabeard Air Line, operating . 

Seaboard & Roanoke, Roanoke & Tar River, Ra- 
leigh & Gaston, Raleigh & Augusta Air Line, Caro- 
ine Central, Durham & “ nee and Georgia, 
Carolina & Northern Railro: 


Seaboard Air Line. rem r. 957 m. 130 1. 3,083 c, 
EK. St. John,V. P. &G, an. Portsmouth, Va. 
O. D. Ball, Jr.. G. Pur. A.... Portsmouth, Va, 


ng P. Johnson, Supt. Car 

Portsmouth, Va. 

W. T, Reed, Supt. M.P.&M, Fortsmouth, Va. 

SS 'B. ‘Royal, M. M.... ...... .Portsmouth, Va. 

D.M. , M. M........ ....Raleigh, N.C, 
G. D. ine 


M. eae prey 6, 8. Cc. 

asthe Ry. of Ala’ g. 3234 m.5 lo. 48c, 

8. T. Prince, Rec Mobile, Ala, 

w. ¥. . Best. se ay se saseeve New York, N ah 2 
Seattle & International Ry. Co. 
Oe ES g. 165.58 m. 13, 58 

. H. Bryant, Pres. & G. M. "Seattle, Wash, 

x, ewman Klin . & P.A..Seattle, ash, 

Dan, O' tamed. . .&M.C.B..Seaitle, W ash. 

Seattie, Lake Shore Eastern R y. (See Northern 
. Pacifie Co.) 


Seattle & ta a Ry. (See Ore. Improvem’t Co. 
Sharpsville R. g. 23 ai. 4 lo. 4 cars. 
G. M, Ss Niccbe: Skeeter -.-Sharpeville, Fa.) Pa.) 


ce, 


4 Patton, P. @ den. — ene. 
Jas. Glass, M.M.. or ns*** Gnarpaville, Pa, 
Shepaug, Litchfield & N 


4-84 g. 38 m. 4-lo, 43 cars. 
Man....New Haven, Conn. 
serene At ike M 0. BLBawleyvillo, Ck 








as. Lo C. B.Greenville, Tex. 
eee’ rater hang 4-84 g. 7 m. 2 lo, 523 care. 
Harry Yates, Pres.& Som Man.Buitalo, N ¥. 
. L. Eaton, Pur. Agt....Rochester, N.\ 
Silver Springs, Ocala Ocala & Gulf R. R. 
“3g Plant System.) 
Sioux rae O'Neill & Western 
0. ms ® . 129 m,. 6h, 
©. Hills, Ree., G. M. & Pend Agt. 
Sioux City, Ia, 
. J. Roope, M. M. & M,C. B, Sioux City, la. 
Sioux ¢ City & Norihern R. R, 
4-84 g. 97 m. 12 1, 485 cars. 


op Receivers.........Sioux City, la. 

& W. Oakley, Pur. agt...... Sioux - oe, Ia, 

T. Roope, M. 000eses eeceees ux City, la. 
Bioux Citv & Pacific and . 107 m, 11 lo. 370<¢ 


Fremont, Elkhorn & Mo. "RB. R. 
3 and g. 5.,030%4,m. 1,010 1. 4,052 cars. 
Gos. 5 Bidwell, sg a s ..Omaha, See 
Hayward, Pur. A .Chicago, 
. a “Teal, M. > Mis ccwats Missouri Valley. la 
W. H. Sotenen i. 0. B. -Missouri Valley. ia 
Skaneateles R. R. noted Par. gt. 4 cars 
J.McNamara, Man,., Supt. 
catele, > x, 


M. Fennell, M. M..... 
Somerset Ky. 
Ww.M. a 
a Crowell, 
. P. Mosher, mx 8 Ae -Oakland. Me 
phism (See A., T, & Santa Fe R R) 
South ‘atlantic & Ohio &. R. 4-9 g.71 m. 9 1. 305. 
John. C. Haskell, Rec. & Pres.Bristol, Tenn. 
C, M, Ward, Gen. MGN......... Bristol, Tenn. 
H. Ww. Taylor, Pur. Agt.<.cc00- Bristol. Tcna. 
K.M. Roberts, Aoki a M.Bristol,Tenn. 
South "> & Georgia k 
4-84 g. 246 m. 45 lo. ‘t968 care, 
Jos. H. Sands, Gen. Man... . Charieston,S.( 
Ed. Parsons, Pur. 4gt.......New York, N.Y. 
J. H. Green, Supt.M. P-4@M. Charileston,S. C 
Southern California Ry. (See A. K.. #8. F. Ry ) 
Southern Pacific Fog omy | and p lines 
4-8 and 3 ft. g. 130 m. a .. "8628 m, 4-816 g. 
980 lo. 25,164 cars. 
J. Kruttschnitt,Gen fan, San Francisco,Cal, 
F. W. Mahi, Mech. ~~. -Sacramento, Cal. 


Atlantic S stem. 
be G. Van hha gt an......Houston, Tex. 
- J. Ryan, Supt. M. P.. ..«+;+Houston, Tex. 


. Trumpy, Pur. 


..New Orleans, La. 
. J. Maguire, M. 


ceadeeaes Algiers, La. 

. R. Cade, &. For. Car Dept. Ssouston, tex. 
Pacific nasgenas 

. A. Fillmore, Man......San Francisco, Cal. 

MS Schwerin, M. % AES8. Francisco, Cal. 

. Wel 


oy , Supt. dM. : 

‘in aan :. Sacramento, Cal. 

» Srilanka, fing. of Tests.Sacramento, Cal. 
stern wiv. 

A, D. Wilder, Supt....... Oakiand Pier, Cai 


7a ae 


ef SOe 


Wm. McKenzie, M. M.. -»».- Oakland, Ca! 
Sacramento Div.: J.B.W ht. rag ocd mento,Cai 
> Heintzieman, ramento, Cal, 
Sait Lake Div. J.A re “Supt... ..Ogden, Utah. 
K. M, Luckett, M. kee “Ogden, Utan. 
San Joaquin Div.: 
Burkhalter, Supt...... Bakersfield, Cal 
R. E. French, M. M........ Bakersfield, Cal. 


Los Angeles Div.; 


J. A. Muir, Supt.... .....Los Angeles, Cal, 
Los Cal. 


P, Sheedy, M. M.......... Angeles, 
ey Div.: 
. L, Fazer, Supt....... San Francisco,Cal, 


E. L, Bates, M, M......8an Francisco, Cal. 
Yuma and Tucson Divs.: 


E. Randolph, Jupt.. pay seeees Tucson, Ariz. 


L. 8S. Pratt. M. «Tucson, Ariz, 
Shasta Div.: J. 8, Noble, “Supt. ‘Dunsmuir, Cal. 

A. D. Kil born,, M.M.......... Dunsmuir, Ca! S 
Lines in Oregon: 

R, Koehler, Man........... Portland, Ore. 


H. ¢ Small, Supt. M. . Sacramento, ag 
ys . Younger. M. e: Portland, 
B. Welob, M. C. B........Sacramento, Cal. 
Southern Ry. Co. 
4 ft. Yin. g. and 3 ft, 4.798 m 646 lo, 20,072 c. 
Frank 8S. Gannon, 3dV.-Pres.@ Gen. Man. 
Wasbington, D.C. 
. H, Green, Gen. Supt....Washington, D. C. 
} P. Minetree, Pur. Agt.. . Washington, bd. Cc, 
W H.Thomas,supt. M. v3 ...+e Washington, D. C, 
Washington Division: 


K. Ryder, Supt............ Charlottesville, V. 

>». F. Thomas, M. M......... Alexandria, Va. 
Nese Division: 

N. J. O’Brien, Supt....... a. ee N.C, 


Ww. Hi Hudson. M. M.. .. Spencer, N.C. 
Charette Division: 
W. B. aren Supt .-Charlotte, N. © 
W. H. Hudson, M, M...........Spencer, N.C, 
—- Division: 
. A. Vaughan, Supt........... Atlanta, Ga. 
W. L. Tracy. M. «eeeee Atlanta, Ga, 
Birminghem Sielaoca: 


T.M. Feeley, , 4 ae 
Richmond Division: 


.- Birmingham, Ala, 
Birmingham, Ala. 
















pieces +seeess Manchester Va. 
Asheville eA ogg lie. 8 
pr «seeveeeseAsheville, N, C, 
* Columbia Div vision? : 
Welles ere «See wh 
M socceeee ee-COlumbia, 8. C 
vision: 


»o- B | RPT ae ee 
a eee oe Go. 









J.T. Robinson, M. M..... . ...... Selma, Ala, 
Knoxville Division: 


ee aa . ..... Knoxville, Tenn. 
. B. Michael, » Af, ..... «-.-Knoxville, Teaa 
Lewisville Division: 
GQ. R, Loyail, Supt 


J. B. Gannon, M. M.. 


Supplemental to Southero & 
Southern Ry. cae 62 lo. 3,520 cars 
Cc. A.W acaruhaians : . 
Soutnwestern Ky, 45 m. 4 lo, do cars, 
L. E. Barser,S.aP. sGasatem Son Fia. 
South tlorida R » (See Plant 
South Jersey R. 4-814 g. 103 x ll ete 
Francis I. pp ver. P’ iadeiphia,Pa 


Chas. A. Beach,G. M.@?. 4u-Philadelpoia we 
Lou's McLaine, M. M.,.......Camdsn, 
Spokane — & Northern, Nelson & Ft. Sihepens 
and Red Moantain Bees 
+-8i6 2. 217 m. 12 
— Corbiu, 2d, Gen, pm han Wash, 
O. D, Mott, fur. WE soneaqaul ane, Wasb, 
C.H. Prescott, M. 2 M. ee pokane, Wash, 
Staten Island Rapid Transit R 


he 30 m. i181. i08 cars 
z V. Smith, Gen. Man... ..........New York, 
wis, Pur, dAgt..... ....+-. New York. 
Thos. “vyrrell, af. ME aa este cai - Cliftca, 8. 1. 
Stewartstown R.R. 2.7m. | lo. 3 cars, 
M, W, Belin Gen. Man....NewFreedom, Pa, 


Ww outs &P .A.Svewaristown, Pa, 
Suffolk & Carolina Ry. 3-6 g. 39 m, 4 lo, 115 cars, 
Geo. L. Barton, Gen. Man, & Pur. Agt. 

Suffoik, bn, 
Jas. H. Nurney, M.M............ Suffolk, Va, 
Owen K, a Oo tector Suffolk, Va. 


Sumpter Vary os 
3 m. 4 lo. 125 vars. 
ee Pres.&G, Man. Baker City,Ore. 
Cc Nibley, V.P.& Fur.A.Baker City,Ore, 
Secon Geneva & Corning. (See #alt B. Coat Co). 
T 
Tennessee Midient Ry.: 48% s. 3 yr m. 7 lo, 187 ¢ 
aducah, Tenn. & ) 
Terminal RY = yen of St. ton 
4-Shég. 54 m. 26 lo, 54 cars. 
K, P. Bryan, Gen. Man,.... ...8t. Louis, Mc, 
i kK. Williams, Jr., P. A...... -. Louis, Mo, 
. M. Smith, M. M..... eoesee:s St. Louis, Mo, 
Terre ‘Mena & Indianapolis K. R. 
Vandalia Line. 
4-9 g. 638 m. 147 lo. 6,043 cars. 


V. T. Malott, Receiver .....Indianapolis, Ind. 
J. J. Turner, V.-P.&Gen, = lane ie, dn. 
C.R Peddle, Pur ind, 


t 

Wm. C. Arp, S. be ice. eaten “Tene nal ina, 
Texas Central Ry, 5 ‘an m, 10 Ll. 237 cars 

C. Hamilton, Gen GS. &@ P. 4,Waco, Tex, 

¥. T. Mooney,M, M. & M,C. B. 

Walnut Springs, Tex. 
Texas, Loulsinas & Eastern R. R.: 
4-84 g. 30 m. 2 lo. 20 cars. 
par Lazarus, Gen. Man..... nadia: Tex 
. C. Beach, S. P, 4. M. M. & M,C. a 


Texas Midland Ry. 4-8ig. 125 m. 13 Io. one 2c. 
E. H. R,. Green, P.,4 M.& Pur, A Terreil, Tex. 
B. Hanson, M. MM. peeeseaawned 


Texas & N. Orleans R. R. bo. Pac.) 
Texas & Pacific Ry. a g. 1,508 m. “96 i, Paar png 


L. 8. Thorne, Gen. Man.... .s.0. tex. 
A. Gould, Pur. RBS SEEE S --.8t, Lo Mo 
J. W. Addis, oe Seis Ma ‘ex. 
W. D. Minton, M. C. B.. ........ Marshall, lex, 


Texas, Sabine Valley & Northwestern Ry. 
4-8 zg. 40 m. 3 lo. 28 cars. 

. % Grinehe: Pres. & & M.Longview, Tex. 
B. Levy. Sr., fec 
fp Spaulding. pe | eR Longview, ‘Lvs. 
Texas Trost ie 4-814 g. 52 m. 2 lo. 68 cars, 
ye hn ae a Supa P.A.Dalias, Tex. 
. H. Burns, Houston, bs 

bm McGee, M. C. yee “sype+e Houston, n, T 


Benes Valiey R. R 62 m, 5), 273 ¢ 
Isaac abt ngage She 
Jerry Crary, G.s., M. M. & M. CO. B., 
She held, Pa 
A. H. Bailey, Pur. Agt..........Sheffield, Pa 


fruledo, reoria Pe: Western Ky. 
4-8}6 g. 248 m. 38 1. 1,412 c. 
Ed. ¥'. Leonard. President.........Peoria, Ml, 
B. Warren, Pur. Agt. M. M. & M. OC. B. 
Peoria, [il 


Toledo, ae er Kan. City R. R, 
z.45Lm. 87 lo. 3,697 c. 


R. B, - eirce. Rec.,.,....indiana Ind. 
A. L. Mills, Gen, Supt... ras nfoledo, 0. 





C. B. McVay, Pur. Agt.........-.s oledo, O. 
Frank J. Pease, Act. <a, ankfort, 
Tuckerton R. R. », m, 3 lo, 18, 
Joha C, Price, Supt.... 8% §, 22 m. So, N. 3. 
ene te 3 ft. g. 20 lo, 327 
m. g- 24 m, g. 20 lo, 327 cars, 
Edward Coykendall, G, Supt. & P. A., 
Rondout, N.Y, 
. W. Belcher, M. M..........Rondout, N. Y. 
john Brenn, For. Car Rep ...Rondout, N. Y. 


'Jnion Pacific system (4 Gen. Divs.) 
Oh ey 3 ux $705 10, 17,286 cars. 
8. BH. E Siar, O Oliver W. Mink, E. I. Ellery 
Doane, 








Anderson, John W. Fred. R, iecorvel § 
Receivers....... +++eee- Omaha, Neb, 
E. Dickinson, Gen. oeecesss+- Omaha, Neb. 
J . ° Griffith, . ; ...Omaha, Neb, 
%e, B pet seer may te) Omaha, Neb 
u . eere 

A. M. Collett, Gen. Car. Neb. 
Omaha, Neb 


Neb. Po. .3 

a JN Gen, erree ween Neb 

J. H. Manning, Wee Mee. O maha, Neb. 
A. Davies, a. , Uth 


















Fe Boies. Supt.... Pocatello, 1 
op ay a = i Kan, Cy: Mo 
A an 
Union Pacific, Sgegh & Guif Ry. 
see ~ S ft. wae by % = as 2,962 cars. 
umbull, Rec en Man., 
aeetey Colo. 
T. F. Dunaway, Gen. Supt. & Pur. Agt. 
M. F Supt, M. P Don" a Gols: 
“ Bi cae ver, 0 
i Fowler, seee+--- Denver, Colo. 
Union T Tank 7.100 cars. 
J, eneee Wright Pur Agt,New York, N.Y 
CA jae Gi Moi cxaniass> -New York,N,Y 
Utah Central > ef 
8 g. 64 m. 7 lo, 149 cars. 
Geo. D. Loomis, Rec. & Gen. Man., 
Sait Lake City, Utah 
Chas.E.Stanton, G. M., Salt Lake City, Utah. 
F, K, Shafer, Pur Ag'!.Salt Lake City,Utah, 
J.U. Bywater, M.M.é@AM.C.B.8alt LakeC,, Ut. 


Viseinia & truck ae R. (See Queen & Criscent.) 
R. 4-84 ge. 52 m, 13 lo. 325 c. 
ne"itame ering, Gen.Man.Carson City, Nev. 


































































Elrod, Pur ee: ....Carson City,Nev. 
i" w Fording, a ‘ n City, Nev, 
OC. A. Brulin, M. on = Ieee ee ..Carson City.Nev. 


Wabash R. £946 61.070 m 979 m. — 1. 12,747c. 
Jos, Raines: Jr. ¥. arp = 
° 


‘ B, Barnes Supt, M. P. &M. Springfield, Ill, 
M. M, Martin, Spr. Cc. D Decat 


John Lange, M yee Moberly, Mo 
H, H, Wellman, Pur. Agt as St, Louis. Vo, 
G. 8. McKee, ai. M.. ..»Moberly, Mo. 


Wabash, Chester & Western K.K. 
hgh dogg 41. 1(5c. 
Cc. B Cole, Gen |. See Chester, [ll. 
e R. Hawkins. s. Gen. "aut @ P. Aqt.Chester. 11. 
eS” a ” See Chester, 11], 
Waco =  hicetiwdstosa 
4-816 & 54 ¢ lo. 91 cars. 
Alfred Abeel, cog . Bb. Sen eou ve 
7 eeeeee 


.-New York. N. ¥ 
H. Ww. Weob. 74 Vice-Pres. ...New York, N. Y. 


.. Waco, Tex. 
Waco, Tex. 


J. D. Taylor, Treas.... ....-.. New York. N. Y, 
ds & Breck, Gen. Man......... Chicago , Ill. 
J.C, Yager, Gen. Supt.....New York, gi 
af A Bensou, Manager Buf. Wkes,. Buffalo, N. ¥. 
Wailkill V 4-844 g. 38m. 3117 ¢ 
J. D, Layng, Gen. Man....... Svew York, N.Y. 
A, Bourn, o MAGE... . ei we cabavnee New York 
re , Supt. Wisi vitiies New York 


Buchanan M. 
M. Boon, Asst.S.M.P... ... epettons, N.Y 
a snbiatan & Coiumbia River Ry. Co 
4-86 g, 162 m. 7 lo. 67 cars. 
W. D. Tyler, Pres., Gen. Man. & Pur. Agt., 
Walia-Walla, Wash. 
J. M. vane, af At M.P.Walta-W alia, Wash. 


John Evans, ee coe hgh | 
Washi n Southe: Ry. Go. Yet 75m .31. 118¢, 
n MeDoosid. @ a @ -Seattie, “Wash 
A. Johnson, Pur, ROS Ree ae ; Shelton, Wash. 
M. M. ‘a C.B. ; Shelton. Wash. 
Waynesburg & Washington R.R, 3g. 29 m.41.75¢ 
C. E. Bower, Gen. Supt...... Waynesburg, ia 
H, O. Huxill, ee" ae ttsburgh, Pa 
A. M. Kline, M. M........ .... Waynesburg. Pa 
Western Maryland R. R. 4-84 Sage 51 lo. 7892 
J.M. Hood, Pr. @ Gen. ...Baltimore, Md 
H. M. Burgan, Pur. gt... eres Baltimore, Md. 
David Holta, Mast, of Mach..Union Bridge, Ma 
D. BE. Li M.C. B...... . Union Bridge, Md. 
Balt.& Har’sb’g Div.: H. D. Scott, t, Spt..Hanover, Pa, 
H. 8. Reiley, M. M... ............ Hanover Pa. 
Western New York & Pennsylvania Ry. Co. 
4-844 and 3 g .635 m. 150 |. 8,350 c. 
8S. G. De Coursey, Presi. .. -Philedeiphia Pa. 
Robert Bell, Gen. seseuesesss Buffalo, N.Y. 
J. H. Poole, Pur Agt.... ........ o,N. Y. 
Alien Vail, M.M. ‘ 


City, Pa. 
~. Div.: C. T. Dabney, Supt. ‘Butte N.Y 
Jonn Magee, M. M...... .......... Olean, N, Y. 

West Jersey & Seashore R. BR. 
"Penn. R. B.; (3) Div.) 


(See 
estern Ry. of Alabama and Atianta & oe voint 
R.R. 48 g. 225 m. 33 lo. 608 
C. Smith.Pres, & Gen. ‘Man. Atianta,Ga. 
bik c's Wie de Montgomery, Ala. 
r. Agt.......Atlanta, Ga 
M.... .Montgomery, Ala. 
. B. ~ R. Lessee. 


dV Puen, Man NewYork. N.Y, 

-New York, N. Y. 
MP& R.S.New¥ ork. N.Y. 
uo 
N.J. 





PoE Garrone ast ae -& RS, - 
H.R.Div.: Jos. B Stewart.Oupt Werhawn § 
. Howard, M.M........ Durham, N. J. 
Buff. Div.: U. age use, N.Y. 
w Va, Cont. &Pittsb’ghRp .162m.32i0,1,809¢.. 
C. L. Breta, Gen. Man.. ..... "Cumberland. Md. 

W: H. Bower, dset. Gen, Man, & Per. A 
Elkin we. 
va: fan. ie 2266-5. ewe 


Pa ee wit 












49 i 
eee Cleveland, 0. 
”, Blickensderfer. Rec. & G.M. Toledo, O. 
F. C. Gates, Pus. Agt...... 02.05... Toledo, O. 
. B. Braden, Su Pp & Cars.Norwalk. vO. 
Wichita Ms Western y. (Operated by A., T. & 


;-Co,; East St. Louis Connecting 
nsfer Ry. 
‘876 g. 47 m, 14 10 30 nar 
G. L, ve ye: neers 
cL. Leslie, Pur, Agt.. St. Louis, Mo, 
S. M. Dolan, M.M.& M.C ..K. St. Louis, 111, 
one & North Br. RJR. 4-Y g. 45 m.7 1.12c. 
R. E. Eavenson, Gen. Man. & Pur. Agt. 
Hughesville, Pa. 
Geo. Woodley, M.¥.@M.C.B. Hughesville, Pa. 
Wilmington & No’n R. R, g.¥2.30m. 2 lo, 450s, 
Col. H, A. Du Pont, G. M..Walmington, Vel 
A. G. MeCausiland,s8.@Pur.A.Wilmington, Dei 
George Rommel, M. M ....... Wilmington, Del. 
Wilmington & Newbern R, R. (See Atlantic Coast 


Line). 
Winifreae R. R. 4-9 g. 10 m. 3 lo. 209 cars. 
R. B. Cassady, G. 8S. &P. A. Winifrede,W.Va, 
C. P. Spafford, it. Peso eee W.Va 
$: A. Bratt, M.C.B..... Winifreae, W. Va. 
Winona & Western By. 
4-844 g. 114m. 71, 305 cars, 
J. Mahone; .G. Supt.@ P.A.W inona, Minn, 
Jorn Mailar, poll M. C. B. Winona, Minn, 
Wisconsin Central Lin 
4-816 g. 932,69 m, 149 lo. 7,602 c. 
H. F. Whitcomb, Gen. Man. Milwaukee, Wis. 
Sumner J. Collins,Gen. Supt.Milwaukee, Wis. 
A. D. Allibone, Pur. Agt..... Milwaukee, Wis. 
Jas. remieetgs SM. P.&C.Waukesha, Wis. 
Wm. Cormack, M. C. 3B -Stevens Point, Wis. 
babes 2 & Michigan iy. 4-8log. 69m. 9 lo. 584 c. 
N, Faithorn, Gen. Man. & bur. Agt. 
Chicago, 11), 
Wood E — Branch Ry. 4-89g..5.7 m. 2 lo. 3cars 
Barber, S., P. A. @ M. M.Hope Val., R. 1 


Weisnadhae & Tennille R.R.Co. 4-9g. 36m, fio, 29c. 
G, W.Perkins,G.M.,Supt .¢P.A..Tennille, Ga. 
W. H. Shepherd, M.M.a°M.C.B. Tennille,Ga, 

¥ 


York Southern R, R. 
37 m. 4-84 g. 4 m. 3 ft. g. 41 m. 6 lo. 90 cars, 
S. M, Manifold, G. M. & Pur. Agt.. York, Pa, 









St. Louis, Mo, 


G. M. Jacobs, M. M.& M.C.B.. . York, Pa, 
Youghiogheny R. R. 4-9 g. 10 m. 2 lo. 874 cars. 
Jonn F.Wolf, Supt..........6. eee. Lrwio, Pa 

T. F. Wolf, P. A......--sseeeee .....drwio, Pa, 
* Mag veri | a agcraappeanieges Irwin, Pa, 
Heintzelman. M.C. ear Irwia, Pa. 


W. Hi. C, Albertson, Supt. Car Dept. 
Philadelphia, Pa, 
Zz 


Zanesville & Ohio River a 4-816 g.75 m.7 lo. 580. 
: H. Sutor, Hec.G.M, & P A.Zanesville, 0 

J. Hope Sutor, Agt Savon sean Zanesville, UV, 

Van § Smith M. M.......--cecese- Zanesv'lle, 0. 
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Car Anatomies 


WITH INDEX TO PARTS. 











7 Of a Passenger Car. 
rT; CC Box cs 


Gondola “ 
15 CENTS EACH. 


cc cc 





Halftone Illustrations on fine paper for 
mounting 





PUBLISHED ONLY BY 


Railroad Car Journal, 


he = 


Steam Navy 


Joe oF the... 


United States 











All parts shown in place and named in index. 





By F. M. BENNETT, 
Passed Assistant Engineer, U.S. Navy. 





A book of Nine Hundred Pages priated 
on hand-made paper, with more than One 
Hundred and Thirty Illustrations of Ma- 
chinery, boilers and methods of propulsion 
Excellent illustrations of early vessels of 
note, the early iron vessels and the modern 
vessels, including many of the new battle 
ships. The work is in fact a History of the 
American Navy. 

The only book extant which treats exclu- 


sively of the steam vessels of war. 





Published by 


WARREN & COMPANY, 
416 Wood St., PITTSBURGH, PA. 





‘Bic Four” 


THREE GREAT TRAINS. 
“KNICKERBOCKER SPECIAL” 
BETWEEN 
ST. LOUIS, INDIANAPOLIS, CLEVELAND, CIN- 
CINNATI, NEW YORK and BOSTON, 


“SOUTHWESTERN LIMITED” 


BETWEEN 
CINCINNATI, COLUMBUS, CLEVELAND, 


NEW YORK and BOSTON, 





““WHITE CITY SPECIAL” 
BETWEEN 
CINCINNATI,INDIANAPOLIS and CHICAGO. 


D. B. MARTIN, 
Gen, Pass, & Tkt. Agt. 


E. O. McCORMICK, 
Pass, Traffic Mgr. 





Send your name for a Souvenir 
of the Works of Eugene Field, 


FIELD2FLOWERS 


The Eugene Field Monument Souvenir 


The most beautiful Art Production of the cen- 
tury. ‘‘A small bunch of the most fragrant of bios- 
soms gathered from the acres of ne Field'y 
Farm of Love.” Contains a selection of the most 
beautiful of phe poems of 4 e Field. Hand 
somely illustrated by th the world' 
greatest artists as their vom ribution to io Mon- 
ument Fund, But for the noble pa ee of the 
great artists this book could not have been manufac- 
tured for $7.00. Forsale at book ee, oe sent 
abd we on of $1.10. The love offering to 

eChild’s Poet 


published by the 
mittee to create a fu 
and to care for of the be 

























Mores Beer * Va. 


132 NASSAU ST.NEW YORK. 
Peg, tO ee eee 



































"$80 BROAD ST.,NE 
ELECTRIC LIGHT GENERATED FROM 













{ ; ie 
ADOPTED BY THE 


Atchison, Topeka & Santa Fe 1623 Monadnock 
Railway. s Chicago. 
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Railway Car Construction THE WORDS 


“ENTERPRISE” 


200 Pages. 





Upward of 500 Engravings. 





American Engineer Car Builder & Railroad Journal 
MAY BE SPELLED DIFFERENTLY, 


BUT 


Morse Building, New York 








WHITEHALL TERMINAL. 


New Entrance to New York City via 
B. & O0.—Unequaled Facilities. 








THEY MEAN 
THE SAME THING. 








Whitehall Terminal, the new entrance into New 
York City, opened for business by the Baltimore 
& Ohio R. R. on Monday, July 19, is the most con- 
venient station to and from all parts of New York 
City and Brooklyn. This terminal is at South 
Ferry, east of Battery, and from it, under the 
same roof, direct connections are made with 
trains of the Second, Third, Sixth and Ninth 
Avenue Elevated Roads; Broadway, Columbus 
and Lexington Avenue ble Lines; East and 
West Side Belt Lines of horse cars; South ferry, 
Staten Island Ferry, Hamilton Avenue and 
Thirty-ninth Street (Brooklyn) Ferry. 

Ask for tickets to New York via B. & O. and 
save inconvenience. 

D, B. MARTIN, J. M. SCHRYVER, 

gr. Pass. Traffic. Gen’! Pass. Agent, | 


a ~~ IINVALMABLE 5 7a 


gc LOCOMOTIVE “T have been using one of the Waterman Ideal fountain 


pens for some time, and take pleasure in saying that I find 
it an invaluable pocket companion.”"—WM. McKINLEY. 





ADVERTISE IN AND SUBSCRIBE 
FOR THE AGE FIRST. 


TAKE OTHERS AFTERWARDS. 





| “RAILWAY AGE” 


rv POSS S SSS GUUS SS i te ee att nee VvyevvvvvvvvVY 
‘ 
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PRICE, $3.50. 
FOR SALE BY Try it, and you will vote for our pen every time. — 
American Engineer, Car Builder 


YOUR MONEY BACK IF YOU DON’T, 
and Railroad Journal, — |a : ee ORS ae 


isk your stationer, 
MORSE BUILDING, NEW YORK city.) |, E, WATERI 
ey ‘ ty een ese ie : 


we 
A ly SEY 
, ry 


















or send for price-listto .. . . 
1 CO., 155 & 157 Broad 































a Bo ain yar 


164 : picabae ‘st, 


21 Rug de Lappe 








THE a. COUPLER. 


MALLEABLE IRON CASTINGS 


For Railroad Use. 


boa NATIONAL 
MALLEABLE 
CASTINGS 





Cleveland, 
/ Chicago, 
Indianapolis, 


Toledo. 





We desire to call your attention to our 


ROTARY YAGUUM PUMPS 


for use in Car Heating by Steam, 
AND OUR 


PAINTING SPRAYS %, 27s." 


We will be pleased to give you all the information at our disposal. 





We sell a Spraying Outfit for $50.00, 


and guarantee its working to those who have an Air Pump! 


TURNER MACHINE COMPANY, 





Designers and Manufacturers of 
The Painting and Whitewashing Machinery used at the Columbian Exposition, Chicago, 1892 


also Rotary Blowers, Vacuum and Force Pumps, and Engines. 
OFFICE: No. 33 West 14th Street, NEW YORK. 

















COMPANY. |! 





{Long & Allstatter Co. 


HAMILTON, O. 


- SPLICE-BAR PUNCH, 
- Double, Single, Hotizontal, 
Boiler, Spacing Gate, Multiple, 
Beit and Steam Driven 


PUNCHES * SHBARS 


Send for New Catalogue OVER 300 SIZES. 








Use Ajax Tin with pce cain ning 


\ sean 


AJAX TIN) 


pk p 





THE AJAX METAL Co. Philadelphic 


SALES AGENCIES: 
Chicago, Tll.—F. A. Lester & Co., 965 Old Colo’ 
Richmond, Va. ~—Benj. F. Piison, &) Chamber o Gout ree 
New York.—The General Agency Co., 168 Broadway. 











































Bound oar of the Plates up to 118 inches in width. 
AMERICAN ENGINEER, 
CAR BUILDER & RAILROAD JOURNAL 
For 1896, 












'SHOENBERCER STEEL G0 


Cory Lubricator. ' eee : | 
All important Bearings, Tres 
Eccentrics and g—— “fh Tega 2 BOILER, Er = 4 
Links oiled from | | Smoke Stack, o% 
Cab while running | Tank and Sheet : 2 8 
Full Speed. | STEELS SS ‘op.< Or 
|Marine Steel and We 
Manufac- | Ship Plate. \3 > 
“pg | unity varcpasce, \ SSD Eee Ls, \% > 
‘| Quali u ‘ p 
H.C. HAMMETT, Troy, X. | babies set oe \¢ 
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